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THE Al.EAFIABAI) AHRICULTURAL CONFERENCE. 

Hv W. H. ii .v, i.L u , c i e., i.c s, 

Dir^cfov of Lati^I H‘Cor’U and A'jrtrnlht,rp^ Unikd Provincp>^. 

Thk AL^i’icultural Coiitereiioe wliioh was held at Allahabad iu 
connection witli the l ecHnU E>:hibition wassometliingof a novelty, 
<o far at least as the Tnited Provinces are concerned. Its 
object was to bring tt)getiiei' a large and I’epresentative body of 
landdioldei's, and to dii'eet their attention firstly to the more 
important problenis |jr<‘seiited l)y the agriculture of the province : 
and, secondly, to the solutions or attempted solutions of some of 
those [)n>bleins wliielt could be seen at the Exlnbition. The 
general idea was that the niornings should be devoted to dis- 
cussion, while the afternoons were occu})ied by special demon- 
strations illustrating the subjects that had been considered in the 
morning. 

A eoiderenee on timse lines reijuires a certain amount of 
preparation, and it may interest office i> in other provinces to 
kimw the lines whicli it was organised. Tlie first (]uestiori 
that aros(^ was tln^ issue of invitations : it w.as recognised that, 
while a large pi'o[>ortion ef these must necessarily be issued by 
tile department, others must be issued by independent agencies 
if the Collier el ic(' was to be really re present a ti^'e and not open 
to the reproach that it consisted merely of a tew friends of the 
department. Ac(,*oniinglv the invitati<ms tell into tw(i classes, 
those selected hy the dep.artment and those placed at the disposal 
<d' other i)odi(‘s. 

The first class included, firstly, the members ot the Legisla- 
tive Council .and the principal title-holders of the province, invi- 
tations t() whom were as a matter of courtesy issued by the 
l^ocal Government : secondly, a large number ot officials, includ- 

14 



202 


AllKlCULTL'KAL .UR’KNAl. (>K INDIA. 


[VI, HI 


iiicr the ofricers of all the agrlenltural (lepartiueiits in India, ami 
the manai^ers employed by tlie provincial Court nf WanU : 
thirdly, those non-otHeial ocntleuicn who are directly eoniiect' J 
with the de[)artiuent, inekuiinn' tlic M-overnors of tin* aLti’icidtm il 
college and the honorary visitoi’s to the various ;igri(*ultnial 
stations; fourthly: the representatives of I'xhibitors in tin* Agti 
cultural Court ; and lastly, a larg** nunihcr r)f gt*ii(h*nn‘n wh-i 
are accustomed to co^opeiMt** with tin* department in vaiifui'. 
matters. Tlic second class included the nniniiiees (»f the Cpp* i 
India Ohambei' of Coiiinieree. of tin* varimis a^rieidt ural a-v 
ciations and of the district (‘xliibition eonimitter.s. 

The results of this selection were <ii) the wliole highly saii- 
factory. The hulk oi the (kmlereiice consisted o( countiy 
gentlemen, not over anxious to mount tin* platform but readv O' 
listen to what was said and to study tin' demonstrations iioiii .t 
very practical standpoint, 

The selection of subjeets was a matter i)t sonc ditheuilv 
It was recognised that tlie attention of tin* audience must i- 
concentrated on [)ai‘ticular points, and the number of ponU< ‘'i, 
which discussion ap[)eared to bo dosiiabh* was so large a^ i - 
render the choice embarrassing, Tin* C'mi'se adoptr-d was i-. 
assign each day to <>110 or two main subjcM-ts, and to se leet tho" 
or four aspects <jf these sal)jects i'oi* <l(‘tailod dix'Ussion. Tie : 
two or three speakers, clmson for their speeial knowledge ol tie 
subject, were invited i)ei'oi’L!ian(i to contribute tie* o[M‘ning papot- 
of each discussion; and f<dlow'ing on tlielr [>i[)ers otiior spc;d\' m 
were invited from the audience, each speakco' being limited to tio 
minutes. Witli these arrangements, tlic discussions pi'occetled oi 
the whole in a satisfactoi y inaniier : some nonseiisf* was t;dk' il 
but that was ine\ itahle, and succiieding speakeis \\o*re imu-iliV 
quick to detect it. 

The Conference opemMl (ui the |;;tli .lamiary llUl, wl'’^ 
Sir John Hewett, the Licutr‘nant-( lovernor, took tin* cti in 
and gave a brief address, ii; whieli he laid stress on ih' 
necessity that agriculture sliould move witli the times mi'l 
adapt itself to new conditions, His Honour then vncateil di'‘ 
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(.liflir, which (in the unavuidable aUsencc of Mi\ Leslie Porter, 

I iie Senior Meinljcr of the Boanl of Keveiiue) was occupied by 
Ml’. Bro\viirig<^^, the (Jijiiiniissioner (d Aliahabad. The remainder 
of tlie session was de\'otfaI t'> discussing’ questions of administra- 
tive iin[>oi“tance, the relations ol the depaitinent with the people, 
the orgaiusation of tlie so as to obtain the full benefit of 

rill' de[)artnKnit's activity, and tie- or'ration of the profession of 
f'^tatf- ago-nt. If h-ll to tie* piv.^ruf writf-r to introduce each 
riibjcct in turn : (hf^ most noteworthy papers were those contri- 
Imicd hy Mr. II oso. tin- On of Secretary to Oo\'erninent, on 
agri<ndtura] associations, and by Mr, Piin, Joint Secretary to tlie 
Hoard of Kevcniny on tin* tiainiiig (J' »^state agents; but valu- 
able contril)iitifMts woi i* aLo madi* by Sii’ Tasadduk liasul Khan 
and Hai Sri Ilain Haliadni’. twi» ]'epr(*>cntat! ves of the Talukdars 

■ if (hidli. Tin- spi-akei’s wlm nfiV-red themselves at tins ses.sion 
bad not in sonn* casi'^ gras[)i'(l tbr divi>ion of sulqects, but their 
rranarks wero,asa I'ub*. \aluabh- in shownig the public recogniticui 
oj' tin- w<n’k of tin- dopartniriit and tin- Lt'cneral desire for an 

■ xtc'iision of its aetivitif s. 

Tin- main subji‘(‘ts foi* di^eu>sioii on tin- second day were 
win-at and cotton, and tin- chair wa> appro|)riately taken by 
Sir Ab-xainb-r McRolci't. a b'adiiig rt-prc'si-’ttative ol the Itusiness 
inf*'rcsts of‘ (aiw!i[)oro. Tin* discussion on wheat was opened by 
Mr. ANicrt l{')wai'd. tin* Iinpci ial Kconomic ILitanist, who gave 
a [ropnlar a<*count of’ Ills woi'k Ibisa and in heated tliat more 
and bettor win-at eoubl be gronot in Xoi th India than is now the 
ca>e, Mt! was followed by Hal Nailii Mai Ikiliadur, a prominent 
I'ejirescntative of I ndian canninei'cc : and the >iibsequ6iU disCUs- 

brought out clearly tin* general o[nnion as to the superiont^ 
-f Muzaifaniagav wheat to the varieties grown in other parts of 
di'- pro\ inees. 

'flu- attention o\' the (a>nl'ereiice was then directed b\ 
i)r. Parr, the Deputy Director of Agriculture in charge of the 
Western Ciivle, to tlie possibilities of obtaining an increased 
.vi*‘bl from the indigenous cottons: and he was followed by 
Mr Bevis, a paidiier in tin* wcibkuown Elgin Mills, wlio urged 
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the importance ot‘ inei’eascd production. Alter the discussion dii 
this subject had closed, Mr. SliakesiKair called attcntiDn to ih. 
utilisation ot cotton seed, and indicated the couclusious to ht- 
tlrawn from the experimental cotton -seed -oil factory which lus 
firm was conduetiin^* on behalf of Government. No stu'ious ditli- 
eulty had been lound \u the technical pi’ocesses ; the oil w.-iv 
readily marketable from the start, and the market ibr eake was 
beginning to develop on satisfactory lines. 

The third .session of the Conference was devoted to i-d- 
operatlon, the chair being taken by Mr. 1). C. IkiiHie, MemixT 
of tlie Board <tf l^e venue. Tliis discussion was mai’kt'd by th* 
contributions tVom num of [iractical (^xperieiiee in organising and 
managing co-operative societies ; thus Kai Ishar Sahai Hahadui 
de.scrlbed his successful w'ork in Fat eh pur : Mi’. A. C. Mukta ji 
gave Ins experience as .Manager eg' tin* Kashi ( nenares} ( 'n- 
operative Bank, and Mr. A. H. C. liamillon desorlhed tin* work 
ing of the Prayag (Allahabad) urban society. Tnte*i'esting‘ pa[)t is 
were also contributed by Munshi Kabul Ahmed (Sandilai. 
Munshi Ganga Prasad (Mainpuri) and Kai Kali Ciiaran Sahik 
(Unao) ; and the general discussion showed the extent to wliieli 
the co-operative movement has already won apiu’eeiation ammiLr 
the people. 

All afternoon session w’as devoted t<i eiitomologi(*al 
tions, the chair being taken liy Mr, Coventry, the OlHciatiti- 
Inspector-ldeneral of Agrieultum in India. Mr. Fletclna. 
the Supernumerary Entomologist, Pusa, gave an internstinL: 
lecture on insect [>Gsts, reterring specilicidly to the sugai’-cair 
grass-hopper and the potato moth, two pests which art* \rrv 
active in the province at the [ncsmit time. The lecture w;i' 
tolloNved by a brief discussion on the suitability to the [irovincrnt 
the Eri silk industry. 

The fourth day ot the Conference was dt* voted to <|uesti"n*' 
aftecting the sugar industry, Dr. Leather, the Imperial Agn 
cultural Chemist, being in tlie chair. The first sulijeet wa.' 
improvements in cultivation : Mr. Clarke, the provincial Agi'i- 
cultural Chemist, described some of ids [u'eruninary results 
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>]ionii)g the great ^liilerenees in the value of different varieties, 
ilie possibility «>f eeuiiuinising seed-eanes. and the iiijportance of 
proper manuring This suhject attracted few .speakers, and the 
(kmferenee turned to consider the f|uesti(n) of making yar suit- 
able tor I'etining into siigai’. ^Icfrlasliaii of tlie (Jawaipore 

Sugar Whjrks, read an instructi\‘e paper in wliicli he explained the 
ilrawbaeks incidiutl to rdining rr<jin orditiaiy y'O*, and also the 

«htlicultii.‘s which the cultivator would iiave to face in cdiano-iito- 

o o 

Ills practices. After a sjiort discussion on the subject, the indigen- 
ous .system (d sugar-making was considered and roused considerable 
iiitei'cst. Ml'. Dickinson, who represented Messrs. Broadhent 
of Muddersfudd at the I^Aliilntion, o[)en(:d the sul))er:t by explain- 
ing the advantages to be derived frmii the introduction of the 
centrifugal ; and then Kai Uaglio Pr;i>ad Xarain Singh Bahadur 
adv))cated ti'om [)ers‘>nal experience the adoption ot the Hadi 
[ii'(teesses (d' .^ugar-iii'inufact uls.', which Were also l■ceolnnlended 
by Mr. StNily '>!’ (Toraklipur. Ibiiidit Dur^lian Lai Didae of 
Kewaii, Ik Janki i^rasad of* Kiitchpur-Sikii and B. Bheku Bam 
of Jamipur. all of' whom liave e\:pi‘!’ienee of w^ irking these 
processes. On liie other hand. re[)i-eseiitati ves from Bareilly^ 
one (d' the chief ecntre> ot’ the industry, L-ritieisLil rlicse processes 
from the coniiiiereial siih*. and Mr. Allen, the Oolleetor ot 
Hareilhe exjtrc-ssed tlc' opinion that tficre vas not nuieli tc* 
idi io>'‘ l)t.,'twtM‘n tin." l[adi processes and those worked in Bareilly, 
luit that the iiitividuetion of the eontrifugal wa- an undoubted 
improvement for work on a fairly large' scale. Mr. liadi re[died 
to tile criticisms wliiedi had he'on otfci’i'd on his proecssos. and a 
most mtci'cstiiig discii*'sion was tlum brought to a close. 

The (kiiifcrciicc then considrr.al the introduction of small 
modern factories, Mv. Itiilmc. the- Engineer in charge of the 
Ivxhihition factorv, descrihcd the processes carried on in it, 
'‘inphasising the fact that witli I lie excefUion of ijuieklinie no 
‘licmicals of ativ siirt wore used. Hi" paficr produced little 
discussion, hut tlie crowd of visitors at the factory on this* 
ami suhseipnnit aftcrmioii" sliowial the Intin'ot which it had 
arousc'd. 
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The lit'th (lay was devoted to the eoiisideratioh of iinph 
nieuts and machinery, Mr, Me Loud, tlie Chief Kncrineer t.. 
Government, being in the chair. The discussions were introduei i! 
by the present writer who pointed to the progressive i*ise in 
wages as being a factor of fundamental im[)urtance in determiiiin.. 
the future of agriculture. Mr. ^rilligaii, Deputy Director of 
Agriculture, followed with a paper indicating the ellect of hi^li 
wages in the Pniijab, and the eonse(juent development of tie 
use of machinery : and after remarks l)v various speak(,‘r>. 
Mr, Burt, the De[)Lity Direelur in eharge of the Agricultural 
Court of the Exhibition, gave an account of the different elas>. ^ 
ot implements that were slnuvn. and deserihed a inechanica! 
installation recently sd up l)y a laud-holder near Ckiwnpon 
who, beginning with an oil-engine and j)uiu[), Inid added a 
flour mill, eottoti gins, a snndl grinding mill and a chalf- 
eiitter. 

The suhjeet of water-lift^ w.is tluai iiitroduecd hy Mr. ('hat 
terton, Superintendent of Indudrlal Education, Madra>, wf., 
described the progiess made in introducing puinpiiig-planl.N n, 
Southern India. A diseiissinu fnllowed on tlic diflieulties In 
bringing implements iiit<. general use. whirh hrought out verv 
elearly the need for singjlicity in eonstruction and for the pno isioi; 
of facilities for repairs. Following on this Mr. Molony. ('m,: 
missioner of Goraklipiir, mad a pap-r m, wells in wldeh Ip 
explained tiv difleiMmt ways in wliicli (government was prepared 
to assist construction: and the session closed witii a paper h\ 
Nawab Fateh Ali Khan KHziiba>}i. deserthing t))e advanlag.'^ 
he had secured l)y having his wells bored, 

The closing session of tln^ Conference was de\‘oled n- 
(luestions relating t<, cattle, and the chair was otaaipied Iw 
Kai Suiidar Lai Balmdur, one of the most [H'omimmt citizens nt 
Allahabad. Ihe discussion on tlie first subject, the [iroleetioii nf 
cattle from contagious disease, was eliaraeterised by (•(»rdial 
appreciation of the work of the Civil Veterinary Depmdmeni 
whde that on cattle-breeding brought t)ut little beyond ih^ 
needs, already recognised, for more grazing and better bulb. 
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The ((UCJitioii of providing (hiii'ie.s lor tlie citie.s of the provinces 
.itlraeted wider intere.st as tlie lu;,di price of is the subject 
,,f oeiieral coiniilaint. Mi'. Smith, the Military Dairy Expert, 
uroed that legi.slatioii to prevent adulteration was a neces. 5 ary 
sie[) : and it may lie nieiitioned here that the chairman of the 
dav has since introduced a Bill dealing with this subject in the 
provincial legislative (jouncil. B. Moti Chand of Benares 
ui'oed that tlm dairy inilusiry was particularly suitca .1 to private 
enterprise ; ami Mr. Cliattcrtoii suggested that the supply of 
milk could bo simplified by the use of milk-powder, a special 
,l<-iiioustration of which was eiveii in the afternoon. The dis- 
l■^>^lon liad e\eiiiiiallv to be closed owing to want of time, and 
I he (Joiifei'i.'iie-c I hell broke U[J after the cliainiiaii had thanked its 
oreaiiise.'s and ,~ugee>ted that siiiiilar eonfereiices should be held 


pet'iudiealU' in diflereiit Centres id tlie prioilice. 

The ipieitioii mav be raised : was the Conference worth the 
trouble ' .All answoi' to this ijUestioii must not be looked foi 
iieTely 111 the proeeednius ; ' tlm ..uece.-s of the Conference is to 
1.1, iiidiO'il by ill- elfect on the lai'u'e majoritv of the members who 
look no aclii'e pari in tin- proceedings, and that etiect is not likeh 
III inaiiifesi itself immediately. But judging from the enquiries 
made during and after the Conference, tile effect has been eonsider- 


afile ; a large iiuiiiber of intelligent men are now thinking over 
tlie agneiiltiiral pmlileins of the localities in wliieh they live, and 
oeekiiig the help of the ileimi tiiieiit in applying the .solutions 
winch tlicv heard of at the Conference; an 1 it is not. 1 think. 
,„o imicli lo sav that the wl.ole current of public opinion has 
I, earn concei.tra'lcd and directed on more delinite lines. And so far 


the department is i-oneei ned, 'be f.'onferciicc has been of very 
real value in brineino tlie olheei's into closer touch with many cl 
,Ih. natural pionem's'of aumieultiiral development, and in enabling 
Uieiii to reali.se more clearly than before the attitude ot the people 
and the nature of their needs for a.ssistanee. 


* Thr’ U;lV.* bi'l'll 

an.i will shorn V ho on 


,n;!ih’.t i’v ll..' ^iin'rintondoni 
sh!.c 


i%f (lie novornnieiil Press at 
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Bv (i. F. KF.ATINCK. Li' > , 

D\r>-t:tur <>i A'jrii-nitur- ^ 

f Cuftfin u^’ii 1 -'i !■' J "A I /, /■’''/■/ // j 

\l Liv k-Stouk. 

The live-?^toek oi thu Duccaii uoiisists of tliu inLi ; — 

liorsts aii'l .. -• 71,tnin 

■■■ 

(ioals ... ... ... 

Bntiaioc- ... ... ,">nojiOo 

Cattle ... ... 

Botorc coiiskleriii^ uauii c*la>> >u]'arHtuly it w ill l>u (Ic.^iraiih 
tu ^^'ive j<ome idea ct‘ tlir L/uiiera! uoiiditi(Hi> initlui' wliirli sttn-k 
is bred and reared ill the Dea-ean. ()iithr en>t <d’ the 
and ill the strip of euunti'V ad join ini:, the l ainiall is \eiy heaw 
during the monsoon. This results in an ahundama- of gra^-' ; 
but it is coaise and ot a }r;oi’ feeding salue : ^vhile. in this tra(‘l. 
the climate during the three inuiith.-'* id’ excessive rain is prejn 
dicial to the healtli of stock. The Hast .Deccan is a dry count ly 
and grazing is very scanty. All the good land i.s cultivated, and. 
though large areas are available for grazing, tliet' c*onsist ahme^l 
exclusively of stony uplands where the soil i.s of the tliinnc.st. 
On such lands herbage is scanty and is confined to tlu* rainy 
months— July to October. In an ordinary year the cattle liavi 
to work hard to find a living on these hills after December : ami 
from March to July the so-called grazing grounds are, for tin 
most part, as bare as a high road. In the intermediate tract 
between the ghat region and the East Deccan there is a lair 
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rainfkll, and in sou in localities the facilities for ^n’azitig are much 
lifttcr. Here and there eonsidei-alde areas (jf‘ occupied land lie 
iiiicultivatc'd^ and the natural hei haoe pi-(A ides soriic o-razing : 
],ia no atteiujil is inad(‘ to inipiove or ( iiclose tliem. and it is 
(iiily hy courtesy, that tln/y can he called [lastures. Stock, 
durine the i^realei' pai l ot the yeai , ale expected to pick Up a 
liviiio as h('st they can on the lii]l>. in the l icei' heds. oi‘ in weedy 
fields from whi<‘h tin- erop lm> heeii l]arve>teal. 

ale hred prinei[)ally in lie- Ixast^'Mi Heccan. In the 
iild davs 1 feeeaii pnnie> had a eMn>i(lerald(,^ reputation, aiid gave 
the niohihtv }"!' wliieli tie.' Mahi'atla ai'niie> wei'e famous a 
eeiiturv ami a halt Ev'oii at tli^.- preseiit day the Deccan 

ponie> aM‘ e-xtreinely liardy and mduiing. and do guod work 
in t(mL:'as ; hut their \ irtues t-nd tleU'e. Tliey are. lor tlie most 
jtart. under-fed and under->i/ed ; and tlieir a{)|tearance USUhHv 
indifutfs tlifit iIk.'V lia\r w.'rk.'d tiM. yauiig Die Army 

Krm.miit ]).-[.artiiielit lia> demnii>tiated at A limediiiigar that, 
with eare and l■x||•■lulitlll't'. ynml lini^e' eaii he bi'ed in the 
Ueceau; and iirivat.' hi el•d.•l ' ai '■ imt >1> av to avail tlieliiseh es 
til,, seiwiee' 'h' tle‘ .'ta llii ai- lii.iilitailied hv ( iia el'liliielit in 
til, Dee, 'all r"r Hear ii->- Her, and tliei',' a well-t,.- ilc laiid- 
laiider ivill iiiak,' a linhhy d hieli ela.'> In a --e-hi eediilg. and 
.leeusiaiially hiv-il a r.ailly .^..-al tnal. and < ihtai 11 a mind price 
Ihr him : hut it i> lianlly Iiu>im, a.-, ami i.'- imt imually icyaided 
a- .atieh. If aiiyaam iv,|uir,-^ a --,1 Das.' .a' pony, he kimws 
that hie he.al ehaiiee 1.^ P- y.i ilmvi, P, Ihaidaiy and huv an 


iin[)ortcd Arab < n’ \\ nler. 

(jiu((s art' found in every \illage. Ihe male 
fir food and the (einales provide milk tor ehihli eu. 
i.s taken witli tlieir hreeding : hut limy are very 


are killed 
No trouble 
haialv, and 


-liift hir theiimelves. e'l.^tiiiy praelieally nothing to their o\vnei> 
r„r Ihiid, ruder these eireuiii.^taneos they may be eoiisulcred 


as a souive of pr.dit P, the latter : but in so far as the eommutnty 
IS eimcenieil, it may 1.,' ihmbteil wlietlnu' they do tiot cause more 
loss tiniii ouiii : for th.'.v mam ov,a the uid'eneed eountry brows- 
mpmiu aiiv ,'m|i that is mU sirieily guarded ami makiiio tree 
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oTowth i!ii[)Ot^siblo in [)lace?s wlinrc it would (jtliurwi.se lak( 
place. 

Shecjt arc ^’ra/cd in iieids nt IdO tu oOO, and ;u< 

oenerally accoinpHnieil by a tew' ;^oats. Many slici)lierdb lc;ui 
a inio-ratury lil'c. fiequcnting the <lry uplands of ilie Kastcic 
Deccan during the wet months, and afterwards l>riiiging thut 
Hocks down to the cultivated lands, where the fanners weieoiii. 
them after the crop is reinovetl. I<a the sake ot tlie manure whici, 
they provide. The sheep are kept constantly on tlie move, ainl 
thrive on the scanty herbage, though they do not get tat on it 
Xo system of fattening is praetisod. lau wrthers of om- yi'ar nln 
ailbrd lean mutton w hich seems to satisfy the meat-eating clasx ' 
who know no better. It is pr(d)abh‘. liowexer, that judieion- 
t'attening WeJiikl pav round the lai’gei' meat-eating* eeiitres. 1 li' 
wool IS w retchedly poor, but the maiiiii'e bimigs m some protii . 
particularly in a locality where siigar-eane and (Uher \alnahi. 
garden cro|»s are grow n. 

The [leculiar c<mditioiis uiider w hieh the sheep industry i' 
carried on may be gathered h'om the- tollow ing tigures supple n 
hv a shee[j owner in the east of [^lona Distiaet. 

AxM AL K>TIMAiK KoU A )■ I.O( 1\ oK |l)() KWK-. 
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Two (*f \vo(.il ;i Vf.ti wi-rth 1 ,ii,ii;o a Ae-'-l', or Hv 2.'*) [ht |a0 ... 2.’' 

lOn ewes ill ^ive 100 lambs a yotr, trab' ami 00 frmalc. 

20 '.;eiit. for \vastau<‘ tiii- 4e (,()<! w'lii- nb| fi>r tin* 

biUclicr Ht its. 3- l-Ot'ac'li ... ... 130 

40 cast ewes fnr tin* but'.her al Hf, I s racli .. ... ... oe 

I'.ia 


Total 



KlIiAL 1':< (>N(>.MV : KKATlNfiK, 


Mrtlitllr 

... 

Sale 1<J Initt lifM' 




(■•isl-. |M .n { [‘''ll i i I itt 1’ h Imh'! utn/jti;,' 

< J ( i V t' 1 ] 1 1 1 1 * ' 1 1 1 . . . > * • 

AllstrlUllf'-M') 

'l.--- Ijf 111. Ill fili'l ''IK' 1'".' -il K" 1- I" ) !ii' I' l 11 k' 
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So llwil il ill!-' cii|iital \alu‘ ol i-ai'li i wt' be ukeu at lis. o. 
lll.j >lice[i euiiel' liiicke',- .i" pel' eellt o|i hi, eapitil!. If the 

..r th'' Ihiek he :lon iiiatciil "f loll, tie- e,..vt of lahuur for 
hoolilie i, lil'olioi'lion.'itelv ehe,.|iel'. aliil the liet jH'oljl is larger. 
On the Olher haliil. lu the ueil. r |n, . .alltie- o| tlie West Deeeaii 
,|i,. losses from hi-ea-e are pi'eater ami the inotits are eorrespoiid- 

iiiglv li>>. 

*ro«/e form hv lar the im.-t niiiiortaiit ami Naliiahle part ul 
,1,,. live , -took of' the Deeean. Takll.e the term Deceal) as 

.leiiotino the feiitral the H-nihiav Presuleiivy, the 

mimher ol eaitle a tint.- to ;!f million. "I wine!) about oiie- 

-iMli are hiiliiih.es, Ol' the I'utfaloe- the lai'ee majoritv are 
mileh Imlfaloi s. Kxeept Hear a few larye towns the milk supply 
IS in no sens,, au oryaiuseil imlustry. In tlie ease ol these 
•owns the milk supplvis ,leriv,.il mainly from Imllaloes : but 
the Deeean, hntfalo ,s imt a ooml tnilk hrecl, tior hoes the 
eountry proviile tl.e .[naiitity or iptahty of huhler re,|tns,te t.tr 
elfeetive milk pro.luetioii, Th,' prie,' of good milk in towns is 
usually v,'rv hiolt : ami mueh of the milk supplml ts heavtly 
-ululteu-aletl,' M.U'h migl.t he .hme to improve the supply ol 
milk ; aiul no doubt tlicre is money to be made in the business . 
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but the conditions of the country make it a ditllcuU and preca 
rions one. In the ease ot a t(Ov ot the better breeds uf eatif', 
when the object is to breed ij^ood bullocks, the calf is allowed i-. 
run with the cow and the cow is imt milked : but in most eas 4 '> 
the calf is allow ed to suck oidy one halt' or one (|Uart(n’ of tie 
milk, according as it is a bull or a c<o\’ calf 

Tlie im[K)rtancc of cattle is fai' sniallerfrom tbi'point of \ic\\ 
of milk supply lliaii from the [adiil ol \\v\\ <>[ draught. As w - 
yards draught the horses of this trar^ arc ot little importaiico 
Eutfaloes ai'e used in small numfiers Ww hea\'y draught, fa 
[)loughing' in I'ice fields and in sonif localities as the (list pair in a 
large team of plough animals. Hut it is the o\eii wlm do alnio-.( 
all the ploughing and othei' held operations in the Deeeaii on 
which the agriculture dc[»ciids. ddie [ilougli (aattle amount O' 
l.olj.UUO and the [dough huthilots to oo.ooo. A larga,* proportinn 
of the plough r-attle. including most ot' the host, arc im[)ortod 
into the I)eccan from Contral I iidia/’ and eoinmaiid high prico. 
Eighty years ago ;i good working hullock of the small local bi'.-od 
could be purchased for K>, ifn ; looii In .,r lo y».‘ar> ago it could 
be [mi'chased tor Ks. .)(! ; but in the last in \a.‘ars tin/ price ir'o 
doubled, and is sONidily n.-iny. A lairly good I )ooeani bullook 
iK.iW eo>ts about l\s. fin. ii half hml Ivliillari, l\>. inn (ii“ moi'«‘ . 
while a good Kliillari or Krislma valloy hidloek mav frteh an\ 
thing up {<)[{>. :lnn ni v\l‘\\ }\>. ino, 

Ihe cause of the ri'^e in pri(.:e is not far to sook. Xinel\ 
years agi> eidtivatioii in ihr Hecoan go,H,raily, and in tin- Ka>i 
Deccan in [jarticular. was scanty, and (Inn'o wei'e larm‘ areas o| 
good land which lay w a>te and gi'ew >01110 kind ot liorl>ag*c. Tin 
demand (or cattle was then relatively smalL ami tin- waste lamU 
pro\ided grazing grounds which onahlod cultivators to rear eat tb 
■sufficient t(; meet the demamk With tiie advent of more sottled 
conditions, innvever, a huge ineiease of cultivation ixanirred, ami 
reduced the area of gi'azing gioumls. This piaKocss steadilv 
continiKal tdl towaids tin- ond of tin- last (amturv ; at tin 
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presoiit time, inacfically all th* ao,„l |aii,| is oeeui>io(l. and ino.st 
it is eultivat.al, Duriiio this time, as the demand for bullocks 
iiicrea.sed, lai-e numbers wej'e brought for sale from the extensive 
grazing grounds of Central India: and tlie lesult of thi.s change 
in econoinic eoiidilions did not at once become obvious. It was 
not till the lamines cd |sl)7 and I S fl)- 1 l)0(i that the |)inch was 
severely felt. Altei' reeoveiing fiiaij the famine of IK7(J the 
cattle in the I )cccan ha<l l emaim-il fairly steady at :i,70u,n00 
.luring a series of go.al years in the eighties, and during the early 
nineties I'fisf* to 3 Ikmi caiiu* tli^ lainiiies of ISl^G-07 

Mild IS'.tlM !)()l) dinlno ,.at4i of wliicli icarlv ;i million cattle were 
lost ; so that in spile t.f pindia^ > frtnn outqd<‘ the tiumhcr fell 
troih over 4 niillioii> in di'.j t<dr >s than two and a lialf millions 
in a fal 1 <d‘ t w^.-filths in th- aooro-alc. am! of over half 

in the east' of tan I am di>t I he plonoji cattle w hich nnndtered 

] ,h’» 1 J IDO at llnni' hiLt'li watoi -mark in I had lost one-third of 
rhfit* miml.H-r lt_v liml.ami lia\t' unly iiifulc up halt’ nl' this ]os.< ten 
years lattu'. ihthr nuiiilior now -raiulin^ at I .:’7 1 .(hjo. It inioht 
ha\'e been expta'ted that e.atth' would pour into the Jjeccaii from 
( *nitral India to make u[> tin- tleliennu'y : and no douht considei’able 
nuiiihers did conne in. Hut C4.nitr,d India alstt had sutiered 
severely from famine, and though prices roe. the sujjplv fell 
1 he aereao't* <4 tnilti\ated land m I'ln^ ] )r*eoan amounts to 
I -ki;-h),i pm aei't's ; whieli pix t-s almost o\actly oiie pair of’ bullocks 
to -JO aei-es. Xow it may lu- loiiyiily taken that in the Deci-an 
a pair t)t o‘ood bullocks c.an cuiii\ate :;o acre> of li^pht soil. 2 d 
acre's of medium soil and ID ;iett‘> of' heavy black .-idk Assuming 
that the <‘ultivat('d ai\'a is etpiallv tlivuled inttUluNe three classes 
the [iresent nuiiihei’ <4’ |>loimli crttlt' wmrks tait at almost exactly 
the re<|uired nuniher. e/: , u pair for each 20 acre.s of land, 
rinu'e are. liowever, twi- eoiisidei’ations wliich greatly discount 
this apparent sudicienev of’ [)|oueh cattle. In the first place, a 
large luimher ol'tlnnn are engaged tor a groat part of the year 
working \\\v u<ln)/s ou the I.hfDDO irrigation wells, and many 
more art‘ employed for most at’ the fair season in caning on 
file roads ; wliile tlie aOO.hOtt acres under irrigation demand a 
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higher degree of eultivfiiioii, and reijuire more bullocks. In 
the second place, the assumption that the plough cattle ai'c all 
efficient is far IVom being a fact. It may be said witliout feat 
of exaggei'ation that 20 percent, of the so-called plough cattle ao- 
pi'actically useless and that anotluu' 10 per cent, are vei’v inefi'ec 
five. It is not possibh* to make more thaij a rough estimate of tin* 
number of cattle that i*^ nectessai'y, but the following mav gi^*- 
some idea of actual i'e(|uii“emonts : — 

r.i!’.-. 1;.. 

To v'lltivatf 13.t ... 

Allowaiif*' fill WitrkitiL[ wi^lU ... ... lOOi/K' 

Ail'iuoii'''- oft'XtKi ItiilliK'k'. tut ii I'inatrd i.nui> ... r>(kG0ii 

Tutal irnml Imlli.i'k" \ ,,, l, 50 a,n(io 

Assuming tluit 20 [ter emit, of rim tota! numbemfbullocks aiv 
useless, it will need a total of 2 , 00 o, 0 (i 0 to givo rlb‘cii\' 

work oxen : and this may be tak<m as a gent-ral indication of tb- 
number necessaiy. Tin* allowanco mado for extra bulloeks for 
irrigated land is veiy moibnatt^ : and tlie allowaneo foi’ work 
on wells has lieon [litehed vmy low, sinco most of this work i- 
taken as being doim by ordinary pluugli bulloeks ; while no extra 
allowance is made on tle‘ ground that man\' of“ tie- eattio ai- 
u.sed for a largf* part of the year in carting, It will be si eii tb;o. 
acconliiig to tliis estimate' the number of work cattle has nevei 
been adei|uate. and is now :1 1 [ter eent. slmi t. Ihit the estimat' 
made may Ite taken as a iiioib-iate one; and as irrigation incrt'a^e- 
the numl)cr of work cattk' neees.sary will l i.-e. Tin- (b'lieieiuw c;ii: 
be remedied eitlier by increasing the numbers or by im[)roving tie 
quality of the animals, I,, citlmr easa the ,|ifvstio,i „f f,,,!,!,.. 
at the root of the matter. Kvmi iliiriiio a sm ics of oood yrar- 
the number was unahle to I'ise hiwhei' than 1 .C.'iO.OnO Inillociw. 
-ood. had and iiHliiferent : wliieli was ii.sidf insutlieimit : ami ., 
few bad years reduced the numher 1.1 1,100,0011 which is toiallv 

iiiadequate. |o [irovi.lc .i^raiiist such lo.s.scs the storage nl 
fodder io j;ood years t.. tiilc the cattle ..vcr llo' had yimrs i- 
es-seiitial. .Much mij,dit be .bine in many parts to make belt. ■ 
u>^e of tlie exrsim.,' fV.dder .supply; but that io it.self would 
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,„,i sutHco. The people must adapt themselves to the new 
.miditimis nml realise the imperative neeessitv for growiim 
|„d,|er erops. It may he said that there is hardly any lesson 
that they have to learn more important than the oro\vinc,^ 
t flicient storage and nconoinical dl' idddf-j' crops. 

Iti the raso <d' iinprnviiiiT tho tjuality of tlie cattle, too, the 
,|U(‘stion is pi iinarily (mm- of fnddM-. In „),iny IfiCalities the supply 
ml .tnrrd Indiho- liaiT-lv sutliri<Mit fhr til. \voikiiiu- animals, and 
dm nows and yming sKu-k aiv turned out all the year to shift for 
tli.nisrlv.s, Thr Iiaiur. ..f (hi. orazino ^rnunds lias already been 
.i.s.‘nl.<HL hut th. iiardy stock yet alony fairly wdl fVom August 
t. Fchi’uiuy. Fi t. in March onwards tleer stale is very miserable. 
They rapidly Insc ctmdition, and ar. driven by liunyer to eat 
almost any |■efusr, and evnitti ynaw the trees. By July they 
are reduced to skeh'tnjs ; and wlmn the I'aiii eonimences. and tlie 
yoiiiiy yrass heyiim to yrow, tlo^y yoiye thems.dyes on it, and 
>ntler severrly fia)i)i senuriny and tympanitis, ( hider such condi- 
ti.ms good hullneks cannot he ja aied. aiui it is net mucli use 
talkiny of (*arelul hreediny. \\ lieiT^ th“ feiMcr •'Upjily is better, 
>oimy i-ai'c is lalom in the matt.-r nt' inatiiiy. In such eases the 
■•hjrrt is UMially to provide a yood hull of the Kliillari breed to 
Mill with lilt' viliaye herd. Tile itha is r,, miadt- uji tin* small 
Beceani hreetf and to rear stork ot tin* sj/e ami >trt*nyt]i neces- 
sary foi- jTuiyliiny the still' black >ml<. It is u^'ti'Tally helieyed 
tin' [leceani In'rotl has grt-at ty dot rrioi attal in the past 50 
Bt‘ that as It may. it is eeiUain that eat tie larger and 
uremger lhan the presmit om s are retpiir. d f. >r t'tfeetiye plough- 
niy; and with rising prices and a falling siipjijy from outside 
dh‘ only way that tin' eultnalors can gt't them is to breed 
dmm t In'insel yt's. In Knylaml o\ mi' halt’ tlu' f’anii laml. exclusive 
mountain, consists n\' pei’manent pasting', and of tlie arable a 
‘‘iiye ]>art is d('\oted to fodder crop.s. To otu' accustomed to 
dlls state of allaii’s it seems natural tosupposi' tliat the Deccan 
'■'dtivator would recognise th»' dna'ction in which lies liis otdy 
"'Hiedy. But IVoin time inimtoiinrial he has been accustomed 
trust to the waste lands for tln^ main support of his stock. 
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aiul lu‘ still si;^hs Tor tlh‘ exttMisi vt* lands nf the paM. 

which have assuredly never to return. 

Much emphasis lias Keen laid on tlie iiuestion of toddei* a> 
the prime factor in the ease. It will be re;dist}d, Innvever, that 
there are other considerations of iinportanee. Three o^reai 
obstacles to progress consist of the constant recurrence of con 
tagioiis cattle disease, the neglect of tin* cultivator to eastrat- 
the young bulls that ai-e unsuitable for breeding, and the imjiosM- 
biiity of eliminating the unfit owing to the religious objections (.f 
Hindus to kill oatthe Lossrs fidin eontagiun> diseasr art* IritiiiiL; 
as eom[)ared with losses tium stai \ atioii ; i)ut from l,U(Hi to 
10,1100 deaths from thr forii.er cause ai'e reported evei'v year; 
and the real numbers aro [ii'obahly fai* gr»*at<'r. It is iiot so lon" 
since such diseases were life in hnglaiid. In IsOa-OOtln* hdse> 
ill England frtun ritidei‘[)est wcrr estimated at 204,000 animals, 
worth from tivt* to I'iglit million [jounds sirrling. The sti’ingeiit 
sanitary measures wliieli are tlene fmfoi(*ed l>v law liave eon.- 
pletely stampe<l out tin* \\<>i'sf tlie>e disease.s. Tin* natui'' 

of these measures is well kiKovn. and it will sufiice to sav that 
in the ease of linderpest the ow nf*i‘ of' diseased cattle is hound 
to give infonnatioii. and the band authorities are hound to 
take pnmi[it action. All ath eted animals and all animals wliit h 
have been in the >ame stable, shed ni' herd or in eontaet with 
attected animals ufst slaughtered, and other anim<’ils ahoii! 
wliich tliere is any sus|tieion may be slaughi»,-re<i if tin* Hoard 
of Agriculture tliink ht. Xo animals nia\’ nn)\e »jui of an 
infected area, or from one [larl to anotlier of an intV‘(*teil area, 
i ail’s and markets aro jirohibited. (kire'ases are pro[)i riv 
dispo.sed of : and eare taken to [irevent the inpiortatiuii "t 
disease from abriaid. Apart tiom tin* (piestion of shuigbterinc 
cattle, sucli i’egulati<ms would in India be regarded as intolerai>le : 
and it would be iinpossibhr to enfor<*e tlieni. Hut iii iMigland 
where tliey have been strietly enforced, the value to tin* farm* r 
of the results that have l>een -.biaiued is incalculalile. In ludn 
the lilies of work indicated aj’(‘ preventive inoculation and tin 
.segregation of disca.sed iinimals. 
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rii(‘ <fl llif* JJ^'CL'a:]! l() castiati' all youUL; 

liulls not lAajuii '.'d loi‘ hivrdin^' iiiak< s (.-arf.ful niHUni>' iinpos-sible 
,ii a eoiuitry \vli<*rn all tlio cattk- I'un loo;utli(;r. Tlie excellence 
,,l the Kaiikn-ji brrrd in 1 pjxa 1 lu|aiai an<i Katliiawai’ ir, mainly 
,l(u- to the fact that tln^ hi'ocMlers of th</sc parts practise early 
,-a>iratiom in thr l)(M;eaii they do liot casti’ate hulls til! they are 
tniir vears old, and the nundx'r ot uii>uilal.>le youiio bulls wliich 
mil with tin* li» rd {-aniioi fail to liavi- a bad etfect on the breed. 

A inatlt-r ot' inoi'r iiuportaiicr to tlie [ji’esfatt entjuiry is the 
casf' of thf ’da pd' v-oiit, of us(do>s cattl/ of all kind.-?, amoiintiug in 
rnuiid nund>i‘i‘> to onojKio bea-'l''. lhf.'>L‘ consist ot \\'orii-out 
old ludlocks, l>arro!i >. and b< a>ts w ldcli fnan extremely 
"Tiinted si/.o. nialtoi Illation, lirokt-n linib> or bad teet are useless 
fill’ work puroo>es. In a meat -catiiiL: I'tiuntry all siicli animals 
uiiiild 1 h- proniptK' fatleiiod i-ll and >ent to the butcher, and 
Ml laeome a <oiiivm <.f pi'ojit rathri tli.in k-s. But in India 
ih,. ([..niatid tot bed i< \ -rv iiiiiii'd : -- -mod of iliem continue 
tm i ko out a wivleln d .‘\t-(dmr. In thi- ctmiiectidi it may 
In- wd'tli wink lo .'oimidiOdle' daleiieoit w liich fi'et|iieiitly 
niado that the ^laiiglil-'r -f catte- i' m a^ great measure 
j optilislb!'* fo] thv' d' of \\ ol'iv eat tie. 1 he lUgUineilt 
M-rni- to lie that a cutaiii iiuiiiii-i of eatlie eXid. and that 
if you kill <onie tiio tiuinbvr K-fi mud ol iiecessitv l.d less, 
h tmid'e- the natuiv -f ih- ^'atth' kaughlered. and the tact 
liiat the iiumbd- -t vxiding oaiilo d imt a fixed .juaniity 
but. within inoad liiiiit>. eaii be nicreided at vilf ihc reason- 
itig is in taet \ery ''iindar !»< liiat ehicli initldhes the theop\ 
i.f the "ilraiii of wraltli ' from India, Now witli regard to tile 
. slaughter of cattle in the Deecanthe taels arc these About 
.'O.ono eaitlo are aiiiiuaiiv slaughtered in the IVcean iU‘ dia\Mi 
!V„n, tlie Deeeaii tbr slaughter in Bombay, These eonsid almost 
rxelusivcly of wormout old bulkeld. laiiu' .tml malfonned beasts 
and barren cows. \ot a pet cent, of those- slaughtered are, or eould 
d-er, become of any Use eitlm:' tbr draught or lor breeding 
purposes. To aseertain this all liiat is necessary is a visit U> 
tin* slaiioIdtuAumses : but an -Naiiiination vd’ prices will suHicc 
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to show that this must be so. The earcii.ss of an averaM^. 
Deccani bullock of the kiutl ami coiulitioii brcjiight to ti.c 
slaughter-iiouse, skinned and dressetl, weiglis about 150 ibs. 
which at thecui'rent rate of 12 li)s. per i*u])ee is worth lis. i2-s o. 
Tlie hide is worth Rs. (I and tin* oihd and fat (say) R^^ [ > o 
Total Rs. 20. But betwe(Mi tin* eulti\-atoi' and tin* meat srli, i 
are several middlemen who liave to make their protit, and reeouj, 
the cost ot bringing tlie animal to market. The eultivatnr will 
be lucky if he gets Rs. 15 foi- tlie bullock. Now it has ali ranv 
been stated that tlie price ofa gnod Dt^ceani bullock is Kn. .hi 
to 60; and it may be contidoiilly stated that there is in>t a 
bullock of any use for draiiglu lliat wnuld not command at h-ao 


Rs. oO. Is a cultivator likely to sell to a hut(‘her foi- Hs. j .) ^ 
bullock which will command Rs. 20 oi’ motv in the market ' Ih 
certainly will not di> so: and if he sells a huHoek thr Rs. l.i,,; 
less, the leason is that it is useless jor draught purpo.st's^ and U" 
only value is for slauglitcr. Tlie same argument applies \n .l 
bullock of larger breed, with a dead weight ot .n.)U Ihs. : all tlr.r 
IS necessary is to double the figures, and it will in the same w.tv 
be realised that a cultivator w ill not sell to a hutehei* thi- ]\s. ;:t) 
a bullock tor wliich he could get Rs, OiJ or inoi e for draught pur 
poses. So far as bullocks are concerned, a (consideration of the pri< ' 
of beef and the ^irice ot draught animals will sliow that a draimiu 
animal is worth far more alive than dead. rmhw sueli eireum 
stances it is only tlie unfit and the worn-. mt that aiv hnuiLiln 
for slaughter. Oeeasionally a ealf may h.* se*.>n at the slamdih ! 
house which looks as tlmugl. u would with proper attmume 
tuin into a fair bullock and one wondeis wdiy tlie eidtivatoi- lia- 
sold it. It is pretty certain, howe'ver, tliat the original own- i 
knew more about the calf tlian t he casual ohseiwvr d<M*s, and 1. 
also knew what hicilities lie Imd fhr rearing Rie ealf to niatui itv 

If he found it nirua* jirofitahle t() sell it fhr R.S to when it w-o 

young and in fair condition, l,e prohahly knew what he was al.au, 
Barren cows provide the best heef; and are often youne and -n 
good condition when brought for slaughtm- They an- of com 
useless tor any other purpose. 
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Xhe iiUMibffi’ <»i' cuws wholly or paitinlly harrtti to be seen 
the eourjtiy side is vorv reniaikahio. Anyone aceustonied 
the eireuiiistHncM;s of o<ajnoiiiic eat tie- fanning expects to see 
, VI rv c(j\v earning hei* living. shr>tdd he in niilk, or in calf, 

Of fattening. Hut in llie J.)eccan niunhei'.s (d‘ cows are to be seen 
nothing to pay tlieii' way. Many arc completely barren, 
many <^tJiers ealvc only nnce in two oi' thice ycar.s, and give 
l)Ut litth^ milk, and that For a short time only. This i.s partly a 
iiiaUer of po-rsoiial idio.yvnciasy, and [jartly due to lack of green 
fuifh'i' \\'ithout wliicli cows will not conn^ in sea.son. In .some 

va-''s a litth' work wuuld [)robahJy [)iit tlm cows right : but this is 

cMiitrary to Hindu custom. In Fraiam and Belgium small 
!i,,!d<a> iiabltually work the Tlityv generally cannot afford 

(n keep Ijulha-ks. and iti such caso tln^ cows have t(» do all the 
^•u^ti\■ation. Far li''im heiny had tor the cows, light work is 
iM.‘iit‘iieial to tlnnr health even wlnm tli^-y are in milk. Ihey must, 
n\ course, not l.c‘ givon very heavy work or he put ti> a .severe 

•^tiwiii : lull when carefully treat'A hy tlie owiiei they do mseful 

woi'k witliout a MV hai'in l<' thmii.-eho-s : and in this way they are 
<if the greatest <assisraiice to -mail holder-. 

it will he realt.-cd fiVmi tlm ahovo that it is lint the .30.000 
I ItTcani cattle whieh are >laiiglitered annually which cause loss 


In tin* culti^■ilto| , but til-' soo.ood usrle,-- Imasts who aie not 
-i.iuOit..iva Iflli.-iv UM> M -r. Mt.-i' ai'iiiaiiil ti.r heeOiiitl the 
.■ultivutnr .-..ul.l .hsiMs.. ,.r th.'iu all 0: slaiialitar .'Veii at Ks. O 
,)„■ imeai, ua.ul.l l.a ){. si> lakli> l.ntef ;uhI there 
wiiiild he lu.ire ^n'a^s td' the etleelive eattle t.' eat. 

Ill slatin', the .'ediDiiiie !aets with reeaial te the .siaus.,lttei 


"t animals, it must ie>f h" sui)i)e>ea that \t is iiitemleil to le- 
.•eiinneiul t.> llimius that ih-'V sluail.l eaunteiianee the .slaughter 
..I'.'ittle. It w.mlcl l.e ohvi.mslv imiU'oiHa'amn'ooh.sh to advise 
th.in to,l,, ivhat is ivim-naut ta their religion and to their 
O. lings. I, IS es„..nti,al. Imivever. n realise the facts. In India 
til.' in-ovisiou ami maiiitenanee of eattle are a source ot dllhcultv 
an.l loss to the eultivator, while in other eouiitries the cattle are 
a.durce of [.nolii. I.eaving on one side Hiiglaml. where eattle are 
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not used (di* draught, and luoking at France over a lai'ge ])arl ut 
which cattle do most of the i'ariii work, it is Cuund iu pay t-. 
slaughtei* bullocks mjt only when tlicv arc getting old, but 
before they are worn out. Bullocks ai’e commonly worked tiojn 
4 to 7 years old, and tlien fattemal otf. Fine bullock.s of lin 
large white Chai'olais breed may be seen going otl’to the hiUeln i 
at the age of 7. It is simply a ([uestion of what {>ays be.st ; and 
it is by such methods that cattle u hicli used t<j be regartled a> a 
necessary evil" to the Frencli farmer are now C‘onverted into a 
source of profit. The French farmer sells otf his seven years olii 
bullock to the butcher knowing that he has more young on- s 
cofning on. He takes three years woi k out of them and eonv< ii'- 
them into cash befoi‘e tln^y begin to deterioi'ato It is nui 
likely that tlie demand for boot in India will increase to a poim 
at wliieh the iie.^h of all usl-Ioss animals \vould iind a maiion , 
audit is. tlmref’ore, most im[)robablc that the price ol’ he.-f w lii 
rise to a point at which it wouhl pav to slaughtta' anim.ab 
which are of any value foi’ draught or foi' breeding, d'ln 
above facts aia*. howevei', meiiliijiied to show that (.‘Vcn li 
such a tiling w ere to occui', it \\ ould not necessaialy be [irejudn lai 
to agriculture. Far tVom it ; it would s.>l\ e the greatest ditheulty 
<d llic eultivatoi’, and emahle hmi to do what the Fi'eiieh farne i 
lias d(Jiie, c;:.. to make tlie iianit (‘on^iimer pav for the pioughin-j 
of his lands. 


( 7 n hi- i'<>uh)i ) 
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( ii{ A 1 ' ; K ( ) w 1 N ( j A i{( ) r x j j PKy h a w' au, 

Hv W. It(»llKi:TS(J.N IIUOWX, 

Slip- t‘in(< u'i' iff >if , 

TfiK \iii(j is IVuitliil iliruugliout. tlie 

pari oC llic Xoilli- l^r<jviiic‘e. A grape 
is g(.‘iiera!ly tn !)*■ fouiid in thu paijlic gaidtii of each dis- 
iriel and the >ha(h' tixe hy the well of the /amindar is of'teu 
viiir-i nihow'ered. ihit viiieyiirds in the liiio sense uf the word 
are ehietly <du>tei‘ed around \ illage> w hieli liaN'e grown grapes 
fhi- the Peshawar niarkrn fhi- at hei-t halt' a eentur\'. The villages 

t o 

nf Ahmad Kln l, Jhi/id Kliel. Sheikh Moluunmadi, Suleinari 
Khek and :i few oidnU'- in the Pe>liawar talisil. wliich are 
utiiated within eight mile^ of Pohawar city, have long been 
noted for tin* pi'odueiiN e‘ne» (•[' their \ iiieyard> and the tjuality 
'•f their gi'a[)es. 

ddie \ illage ot' Sheikh Mohannnadi ha> It'U \ineyard> : 
Siileinaii Kind ha> l"(i: Ma>hu Khel h:i.>tj"; Pad J>er ha> 
[>rohah!v i 0(1. and ot Ini' \illaee>in ilie ^aiiie talisil liawe each 
from 'Jo to ((Ml \ itievard^ enel<'>ed hv walls and ranging from otu' 
juai'ter two am-es in extent. Ixaeh of these \ illages markets 
niaiiy hundreds of maunds o! g:'aj)e> in t lie month- eM July and 
August. Idat<' XX\d shows the unpietures(jue \^alls(J a ty[)iea] 
viiif-vard. ddie stalwart Moiunand '/it ieultui i>i ereej>s in and out 
''V the little wiekei- gate whieh is t t('et high hy J teet wide. 

i'h'uiufr H/xl Sn,/, The t ei I giei'a I lire witiiiii the walled-m 
^iiioyanls throughout the year ha- imt yet heeii reeiuxled. hut iii 
Tiivaiid August, with the faintest hree/o sliut out, the atmos- 
iTmv ill i1k‘ vmeyanl is stilling. Km ii under tlio dense eanopy 
loliagc' tin' tenip('i atiiix' is prohahly not less than lot' at noon, 
111 l)eeemherand .lanuaiy il ranges Iroin J'J to In asriagi. 
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years heavy showers of rain fall in February, and again in Uu- 
March or early April. Then follow two or three months of fir iv,. 
unbroken sunshine, iluring which time the vineyards are fj’< . ]v 
irrigated. These are exactly the conditions under which .sup. ih 
European hot-house grapes are produced. TTie vineries tlierc im 
sprayed freely while the young shoots are extending, but ali.-r 
the berries are .set, spraying is discontinued as it would blennvj] 
the berries. The land around the gra|)e-growing villag(‘s is 
renowned in the North-West Frontier Th*ovinee (hr its fertilirv 
It is deep red alluvial loam and is ti-i’tilised lyv the heavy depnsHs 
of muddy silt wliich the wati*rnf tlir Hara E-avos after every tiirii 
of irrigation. 

Drauiffjjr' — Tim \’incvai'ds liavr oxi'ell in 

natural drainage, and around the villages the land is hoadlod I-m 
irrigation on contour lines, searedy tw<» (ields b^iiig on the >aiii. 
level. The Bara water ris»*s and falls i-aiiidh’. Its bed is not m 
trequenlly almost dry tor a eoiisideralde tinn' and then tln.‘ \in'- 
yards, in common with Held cr-ips. s niter from drouglu. As far 
possible, the vine growers iiiigate (Wtny teiitli dav la^ween l.oli 
April and latli June Aft^i' tho eiop is gathered, irrigation m 
moderation is renewed till ♦■ai'ly Drcember. after wbieh tlio vin-' 
are given three months' n-st. Tin* liigh mud- walE s.^ve topr.n^'-t 
the vineyards from scorching wiini>. ti oin gra/dng animals and inl ;- 1 
depredators. Thefts by the villagers ai r raiv. toi' tlm owner- ' * 
the vineyards give generously, and the pooirst ran alford to hny 
a few peaches or giaja s in the srason m July or August. 

P f'c pnraf of the Ijtud (ln<l phitthni /. — Xitel' t lie p|. .1 ■ r 

tive walls are l>uilt iii Decemlji, r. (In' land i> ploughed t' 
frequently as [)OSsible liefore tlie lath Jainiai'v. In early Ki ■■ 
ruary wide shallow irrigation ehaiinels are dug <nit at I.) f ■ i 
fioni centre !<> centre and usualK' 4 f»a*t wide by one to<n ii 
deptli. Cutting.s — not I'ootial nui'serv plants— are [danted. Sin ^ 
are markerl down the middle of each irrigation eliannel, and loUt 
stout vine cutting.s, 1 loot of wliicb is l)ui‘icd, are set fit t';c J 
site. One fo<jt of cane is burnd. When jilantmg is linisleJ 
the groups of cuttings ai’c in squaro wliieli ftre exftetly I .a 1' ' ^ 
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ajiAEt every \'Hy. White ants iiivai'iHl>ly eat one or two of the 
{'-ut ( and it is (iii this account that f()ur cuttinj^s are planted, 
'two plants only are desired at each .site. In the first year 
Ijtinjals, oi' otliei' su in iner \'e^o.^taljles. are o'l'own between tho 
newly ])lante‘(l vines, and the sliof>ts lisan the cuttings are 
perinitted to lainhle* at will ovei’ the calcii eiops, 

i nsf -In tehruaiy. almost exacrly twelve months 

after the date of ])laniiiig. the first pruning and shaping of the 
viiH's begin. Stiong canes nvit sitjiluhf cut l>ack ; weaker canes 
air more se\er(*ly shorlemMl. In each cane the laterals (.shoots 
Irdiii tile haiding cane>) ma/ cut hai'k to one or two buds from 
(lirir bases. \\ hen the v ineyard lias l>een dug over by the 
>j)ade, light twiggy hranehes. liki- [>ea .sticks, and about 2 feet 
to tert ill height, air stuek in-e-ularly over tlie land, and 
ciiirtiy around tin/ [)lant>. ( )ver these the voiing .slioots of the 
year are allowed to grow uiirlccked, ]W the 15th of June, 
wiieii the plants are 1 fi nionih" of ag.^, the vineyard prc.sents a 
hroad level spi'ead of luxuriant derp green foliage. Each vine i.s 
now vigorous and in uncheeked state of gr(.i\vth. 

Srriii<< / X ext vear seeond pruning and the crop* 

plug iiegiM. Most (5 the wxu'k ot etihivation in tlu’ vineyards is 
done in Fehruai v. At that time the v ines are pruned and the 
land is luriit'd o\n'r hv the >pade, Eriiiiing in the iirst and 
>r(M)tid years is light work. In the thiial year the tatigled masses 
of >ho(its arc cut hack to the mam rods. leach vint' lias Irom 
tiii'ec to five o/ov/v di’ rods <»f '' to i 2 loot in length, ihe 
laterals on the teals are pruned annually to within halt an inch ot 
tlieir hast.-s. The jiruniiig give n m this, the third year, is exactly 
that which is practised 1 hroughoiit the lives ot the vines, (crapes 
air home oil shoots of ih“ eiirrent yeai' only, llie vigour ot the 
vines is l,)y the [iruniiig eontiiieil to conip<irat ivcly tew slioots, 
and these are in eonsoijuenee stietng and eapahle ot inatuiiiig 
.Uood bundles of g-napes, The a small saw tootlied 

^B'kle, is used as a pruning ktiil’e. European gardeners would 
•’•eeiil trom this barbarous treat im nt, 1 ln‘ real work of tiaiuing 
th*' viiH's begins after the secoiu’ pruning. A rough framework 
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()[■ anv availfiMo braiu-lu-s i'lruiial ovta- thr viiu'vanl al aln in 
’ 2.7 to a tet't Croni tlu' Lt‘i‘oii!ul. T\u' baic raiies arc spi. ,,1 

()vor and liu'htlv titti to tlio iVaino. That (‘(nnphard, tin* 

i^-rower (.-an I’ast till his (‘I'oj) is l ipr Tha yoim^u; slioots whi 'l! 
spiTio iVdiii tlk* caiirs aik ii'it suiiiiin'i’ pinrlit'd nr clifcL. *1 

in anv wav, Tlu‘\' yrow w iilrly in r\ ory dirertinn. 

(’r»l>f>fnil. tow huiu-lk's nt' yraprs ai'r ra]-ri<-d by ijp 

vines in tlnnr third year ; hm {‘nil ei-oj)> ai'e hni'iir trum the 7\]-. 
voar. 'Fhere i> a (Vuitt'ul \ iiieyard at Jhizi({ Kind w hieh h-n 
earriod yood ero[is n{' yi'ape^ [nr over ad yr-ai^, dd)*' Peshav-.;i! 
tahsd vineyards are mostly oj matnrf ay*' d'ln' 
hunches per \'\\\<: i> imt reyiilal'd. i‘.\fr\' huneli perm it t li! n 
remain; nor ar< tlc' heii ie> in th' laineh''^ r \ er ihimn'd. I ini'’ 
thl> ineoiisidt.-rate nfaliinmt th* w riyht ot ridp pt r \ iin- xar;'-- 
annually. Soiii'- viin'> eai i \' l iiirt buindn >. < n liei-> e-anw -a.- 
one luindred. 

1 If t> s. Si '\ i 'll dm 1 1 m ■ t \ al l' '! n a i < y ro w 1 1 and tin- < tan 
v'lllayer,'^ >ay tha^. ;dl <it tle-'^- w- re in tiii- old \ ite-\'ard-' "I i n^ ' 
t( n'otaihers, 1 In- \ari'-!n'' ar-- tii-><-rilM-i| mh pay ‘JV,* ir'ai, i 

yrower',- p..iiit <‘t' virNs. (ihao- XW'III v \ \I \ i 

I f,(rr> sh a .,J d/o;-/ . ,n Ill yath'-ntiy Iruil- lim lai-'ic 

'■I'-" ha\e t(> ei'riwl Mil haiid.'^ and kiiM,-, It trvmy lah.-m 

and a Inty tl'Miii a yiaji' yt')\\iny \illayt' wiadd ti"! v\illi!i’^A 
yather y'l’ape.' iM-twcn! II a.m and 'i I'M d'iiM yr.-ip.- yr--\’.* ' 
eoninnUily l";i--'- (in- erMp>^ nf ijn'ii vin- \aid-' t** pM->]iawar loi ’ 
ayeiits tor pmlnds laiiyiiiy IrMintymM iriivrai- l'}n "'A!:m- 
eulti\ale t}]e viin'yard. ihy. pniin-. and w • ^-d ilnw maiiilain O; 
\ine\aid walls and tln-y |ia\' tb*' land rf-vcnin- W in'ii tin- I'l 'n-' 
are ripe, the ayenl^ tale- (Ocr (diaiyo-. and inark'-t th'' yia!'' 
d'he >11111 re'Ceiv.al hy tlieyinuaa> pm halfarr.- /uch, \ain- ' 

sideial)]\. It a \ineyard [ pr, ,pui | n m of xiyMianm wi.'' 

of krsiiii-. hedana rn Mirsavai. i;>, pio may Im- realiM .1, 1^ ' 

per jarih per ammm i> eoimal.-ivd a pnui pian The Milay - c 
the Peshawar tah>il have an nmmiiailv atm.ihle and eoii\et -r' 
arrmig-emmit lor ih- Mipplv oft),.' Pe>h:iwar market k. oi 
villay.' r,r pair -a vil!aye> ha^ two alloitMl market day> per w hv 
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One may market on Moiulay ami Thursday ; the other on Tiio 
day and Friday, and so on. Tn this way villaot^. iiiter-eompetitlnh 
is avoided, and the maiket is It'ss likely to lie glutted. The fVuii 
is cut in the evening*, and piled lightly on lai'ge open llat Ijaskri. 
which carry from 20 seers to I maund. Scares* or drlieale kiiid>, 
sueli as Idsinis oi- hedana, art^ marketed in iaiskets whicli cai‘i\ 
20 seers or less. The ti'uit is eoin eyed to the city im\rket on llai 
hand carts drawn by two stout men. Hound coekle-slu'll .sjiapni 
baskets are usetl in eonveyino nrapes by lail to tin* more imjxm 
ant cities and towns ot Noi'thern India, Tin* ])ask('ts nre lined 
with soft dry ij^ras.^^ and a tt*w \ iin* lea\ es. and wln*n packril wt‘i-1, 
1(1 seei's. The buncln s aie cNi'iily and (irmly packed and convex 
lids are laced sicuicly down Hailino is entiit'lv in the hands m! 
the truit agents, iliey book oiders and arraiioe* lor >n])plv. 

on<l Insr'ft /^ n/,', ~-l he p< sts of tin* \ iiieN ard."' id 
the Xovth-W est 1 " rontu*r Fro\ incc ha\ c not yet been studied, 
but it may safely l>e said that most t)f the troubles which air* et 
European or Amei’icaii ;.,ti'^4’e \iiies trouble the oiapcs oi‘ tie 
NorthAN est kroiitier Hrovinci* to s<ime i‘\tt‘nt. IMivlloxcia is 
hap[>ily not known. Mildcw.s arc common ; t}n*rc arc (cw la re* 
bunches of ora])es which ha\'i' iioi a propnrlioii o| “ sliaiiked 
berries--or “scalded' or “ I’Usted berries. Hcd spider sjnead- 
every autumn. 1 hrips and aphnh s aio imt serious pests. 
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TKK ACIHICri/nniAI. sfxtiox at the 
A l.EAHAliAl) EXUrHITIOX. I!)ll. 


I -AfACHIXEKY AXD IMIM J-'AIEXTS. 

Bv S. MILLIfiAN, M A„ itMo.. 

1)> j-utit l)<r(‘ tnr n! A‘jf\rnJtu.r(\ P'n>‘i»h 

Tm^ srctioii of (l)c ('\hi))iti()!i lias luien tlie sultjecl of many 
laudatoiA’ IT \ if'\vs, ami. nn tin- oilnn- liaml, of imt a little adverse 
eriticistn. the main ohjfct ioii Dtlhi'ed heiiiL: that many of the 
rxhihits wei'* uiisiiitod for u^e in India. Tliis somewhat narrow 
viow of tin- sahjeet no^rlj-et" the aekiiowled^md educative value 
of e\hihiti(ms Generally, and nmie especially in India, wliere the 
puhlic ha\'«‘ few op|)[)rt iinitH's of srt.ini^' what is being done in 
tilt" outside wtii’ld. d'o those intei’CsU'd ill the agricultural 
development of this eouitlrv thr agricult uial machinery section 
•tmlaiiied mucli ol inteiot. and not 'i little oi immediate 
practical valim, 

As it is (|uite iinpossiM,. in a slmi’t ai'tiele to deal with the 
whole eNhihit in thi- srctioii. it is proposed to refer hriody to 
a few of tile more impoHaiit elapses, more espoeially with regard 
to their suitahilitv to the e>mditions et Nhii'theim India. 

The more(»hvious feature- ot' the PAliilntion have been so 
fully descrilmd tTsewln re that liitle remains to be added. Sutfice 
it to say that the site was ideally clioseii on tlie banks of 

the Jumna the Imildings were eoiiimodious and sufficient, and 

that the general arrangeineiits left notliiiig t(> be desired (Plate 

XXX), A hxiture ol the agririihural machinery section lay in 
the facilities for practical trials of tillage nnplemeiits and such 
macbinm'y as threshers, winnowers, nioweis ami leapt is. j'loxidtd 
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for by the Exhibition authouitics : anil altliou^h the available 
space was necessarily liiniteil, these trials were of gi-eat assistune* 
to the judging com mi t tee and of interest to visitors general Iv 
Tillaijc — -In any country implements (or tillage 

are of Hrst class importance, and this is more especial Iv the eas. 
in India. Experiments conducted by the Agricultural I)e[)ar( 
inents have shown the groat possibilities of increasing tlie vi(;ld 
of crops by impi'oved methods. I t is almost cei’tain that thi> 
will only be brouglit about i)y impro\ed implements, as the 
/v/yoz has probably reached liis limits with his present stock in 
trade. Dealing first witli ploughs, it may !)<■ stilted tli;it tin- 

sectiuii showed greiU \'iiriety and\\<as on tlie ^\■hole i'e[n'esent;iti\ r 
of the modern [>lougli (Phite XXXl). For the sjikr of awardin- 
[>ri/.es tlie exliibits wxtc di\idfMl into ihrue section- — heavy, 
niediuin and light, 

ifrarn Plniitjlts, 111 the In avy rjass, which indudi d gang 
[)loughs ot botli the di>e iind mould hoiti’d patterns, the most 
interesting tosature was, p.a'haps, tin- trial of a single loversjlilf 
disc [dough, shown hv Haiisoim.', Sii)i> am 1 .Mt, ri.., I| >sW!c!i. 
mIucIi madi- short woi'k o! >onn* -titf kind with a fairly Iniiil 

cru.st near tlie pnni[)ing stiition iind -uggestod [M>s.>ihilitir> (or 
dry land cultiviition. ( Itlnm rxliihits in this class iMmsisled <>(' 
lea, stuhlde and furrowing pioiigii.., which though good in tin m 
selves [ire.sential no new dcparturr-s in (l‘>ign 

\\ ln ihi>, di-s tlitO'c \\ ,a> a largi' 
number of exhibits iind tlm niaj.pi ity of the |il.mgh.- wm .■ inehido.l 
in it. tjii trial vtjry salisliietory wati k '\iis pmiorm* d hv ploin_;h- 
exhiliited hy Jolin Wallioc iiml Son-, (nasgow : and Ixaiisoncs 
Sims and Jefletm*s. The-c two ploughs, w hieh ;ire ot' the saim 
jiattern. tinally sharcrl [)renin;r honours and were awiirded goM 

inedHls. I lie pattern is va.ry suitiihie t’oi nn diniii euit i\ ation, 

ckoiiiiiig out [lereiinial weed- and, it properlv used, tor ploughiim 
in green erojis foi manun 

lAijhf I fifiA/lis. - I his eUs- was meant lo melmle all sniali 
[iloughs costing under Its, lo tn he nsid (or gem-ral pur|)o.ses 
HS a substitute for native ploughs. Allhoiigh exlnhits 
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nlciitiful, they nil heluiig.ul i,, t!„, t\v<j typos of plou<,li well 
;,ii()\vii in India as tlio“ Watts and ■■ ‘ patterns. On 

irial the W'atts Inul no dillioulty in <l(jfe:uino \u rival the Mestoii 
iiid the final award went to Kaiisoine, Sims and Jollerios for a 
A ell finished specimen of the foniiei', which, eonsi(lcrim>' tliat the 
dtare and othei' [larts arc made of chilled steel, should he cood 
\aliie loj’ the money. Sumniai isin^O it nia}’ he stated that each 
iltiss of the [don^li section [>rodiice<l one oi' two ploughs of 
ronsiderahle utility loi' s])ceial purpose^ in India. 

Ihfrron s (fttd ij.di trnfin's. This section was none too o'ood 
considering its importance. There was a distinct want of variety 
m the exliihits, and with the p<.)>>ihle excepii(.>n (jf sjjrilic' 
l.M)thi‘d liai'i-ows thei'e seemed to he liith' of Value tor Indian re- 
(jiiiienieiits, Messrs. Jhinsoiie-, Sliiis and Jetieiies. it is true, 
'howed a spring tilled eultivatm u( gi\eit finish and ijUalitv. and 
oMt* c<iuld iMllv r(.'grrl that ll WM'' ton 'jOdd fur the eiiuntiw, 

tru! I I'll I — 111 tills e]as> may he grouped 

lentil hand ami hiillnck or Imise and jiaii'dws. The exldhits 
Were of tile* pattm n grnei'aily mhiptdd now-a-davs with multiple 
adjustiiK'iils and pi'e-riitcd im nrw features. Tins is an im- 
portant class df im[)l''iic.'nts toi' India, where intereultivation 
m so ndcrs>ai’y \n pre>ei'\e iicasture and keep the sdil in 
propm- coiiditnm ilurmg tln^ eai'ly >tagr.> of tlic gi’owth of the 
ei'(»ps, 

W'hat is wanted for India in ihi< c a>s i> more good patterns 
than lirst class \\a )rkmanship, Soil conditmns are. compared 
with mosi other eoimtrio^. \ei’N' e;my. and It is luU advi.sahle for 
the ladtivator to put Ids immey into getting too liigh a finish in 
his im[dcnieiit. JIarrows, eiiltivators [Uid drill Imes. etc., can be. 
however, naidilv and clieap'w made in tlie laaintry — all tliat i.s 
itccessaiy lieing eoi reet patterns, It i>* hojHal tliat the best 
typos, shown at the Allahaliad fAliihitiau, will supjdy this. 

Uurnsdifii /V/. Next in importaneo to tillage imi>le* 

monts eoines harvesting machineiy, I here is little doubt but 
that the prolongation ol the wheat liarvesting season atiects the 
M'hole system of agrieultiux' in the Punjah and parts of the Pnited 
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Proviiiuef^. and severely haiidiea[)s any atteiii[)t to iin[)r<)vr oi; 
present practices. It should, tliei'efoi'e, he reineinhered that the 
adoption ot improved liarvestini^ processes in addition to aii\’ 
tlirect henetits, would undoubtedly have a [)owerrul indirect etlei.i, 
on the agriculture ot' these Provinces. To secure the intruduc 
tion of machinery for tliis [>ur[)ose, liowe\'ci’, it must [)ay its owii 
way initially, as the peoph" aro not at all inclined to look 
indirect advantaj^uis. 

(itid Motf'i't's. - 1 liis class in the exhilntion w'as df 
interest mainly on account of tlie fact that the .scarcity of hai“ve:>( 
labour in tiie Punjal) has made reapers a veiy p](>litahle invesi 
ment on land where they can he used. In tlie ^I’eater [)art ej 
Northern Iiulia their r‘\tended ust* is under pieseiit condition- 
out of the ({uestion. Tin* nuinher of exhil)its wei“e few. The 
medal was awarded to John Wallace and Sons for the tvpe oi 
machine which has l)een used in the Punjah for three vears. and 
IS an adapted mowiny machine with manual delivery. The second 
prize went to the Internatioiml llaiwestmy (o>. for a Mc(oniiii<-k 
side delivery machine. 

Tin- iiocessity of impi'oNcd threshing 
machinery tor wheat is l)eeoniiny more evident every year, and 
altliough imuiy etforts liavo l)cen made to solve the (|uestion. litt!- 
headway has been made. It is ho[ie<l that the atttmtion ilrawn 
to the subjeet by tlie K.xliihition will have tin/ eJfeet of pi’oiuot 
ing the moxement. The ditheultv is entirely one of AVo/o)//oe.v. 
as the machines shown at Allaliahad on the w hoh* perfotnieil 
their work very satisfactorily. Tin* cin,\ of tin* <jUestion li' - 
in recovering interest and depi ociation eharg(\s on an e\[)ensivt 
plant in -the short season durin.g wliieli it ean In/ u.sed. Tin 
deciding factor in this elas.s of inaehmerv is thus tin/ ratio nf 
the output Co ca[)ital cost. ILencc, otln/r things being eijuai. 
reliability and that which comes to the same tiling in India, 
simplicity ot design, ai// t./ssential. In the Exhilntion eliiei 
interest was, of course, centred . in the steam thresliing plants, 
which tor a considerable time gave workin<»‘ demonstration'' 
daily. 
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Steam 7'/,, -Tin t-.; Km;.]],!, Hni,s c-ai,)(H;.rwHr(J with 
..xhibits. .Maixliall Sous k C„. hikI Oanotts will, out plant 
,.:icli, wliile Ran, some, Sims and Jefi'ei ie.s showed two of dirterent 
a. sions. All inaeliines w.oe of ih... latest patterns approved by 
tlirir makers. Hiul lit. -iv was ivally little to choose in the work 
tiniiL* b}' tlieiii, wliicl), as luciitintKMl ahovAc was* tjuite satisfactorv 
All niKcliiin-s wero lirtcd* with >tiaw inuisini/ and chopping 
aj.j)aratns At tlic sano' time it iiiu^t Ijc adnhtted that for • 
urdiiiary purpost^s in tliis e(Hintiy three ot' the niaeliitie-s were of 
a type' whieli presjoittal too many coiii[)li(‘ations, The fourth, 
shoun by ilaiisoiiMc Sims and fletiV-ries. a .'hi-inrii iiiaeliine <lriven 
ijy a 3 li.p. poftatp!'* eaim* iiiueii nearer In what is 

]>ijuii'<,‘d fur tln^ rountry. die- inarhiii** in (jUostioti, hv etfoctin<>- 

f he elm[)piiiu ill tin- till p'sIuiil; <l!'U!ij. is thercbv sn mueh simpH- 
tiod that it prosmits tin* ap|)eaiaiiei^ <p 1 a lai’ye o[>cn sifter witli 
t wo eyliiidoi's. W fiydit alsp) c( msuitnahly rudiu*ed and the set, 
t-aeli [mrt of w hich tlln* ( ii^iin- and tlircsIiMi ) wci^iis only 3 tons' 
IS ijuitf' p(jrtal)lf‘ p'vcii on district i’(pad>. 

/^d/<a■/r piur,',' T/> -It wa< a pity that tlie machines 

tdxtiibitcd in this class (‘ouhl not Iw- shuwii woi’kims-. There 
little doubt but that a really satisfactory machine t'or bulloek- 
p'pwiw would coinmainl an immediate market. Bipth Messrs. 
McCartiit'y, fthl (Timinpck. and tin/ Hon Accord C^,. Aberdeen, 

I \hibited usrful lookini;' iiiaehine>, but it ini|io.s,sibh,/ to estimate 
tiieir worth witlnnU trial. Xoiic <3 tin exliiihts h ul >traw elmp- 
pine- and liniisinrr at taelinicnt>. It is a pity that no attempt had 
b'-eii made to p'xliibit anvtliiiie m this tine, as there is only one 
s-a.son for h/o/,so makiiiL:’ m Xin'tln-rii India aiul the o])eratinn 
nnist be done at harvest tinic, wli“ti the straw is di'y and brittle. 

Ihtn I PiHrov 'rhrrsJn rs. A few tin ns (xhibited haiul power 
lliit'shcrs. Ow iiii^ to the strain laapiired to ki-‘ep up speed there 
decs not stami miicli opeiiinif tor this class at present. A 
’•lachine sliown bv Messrs, lliinr. winch did L^opod work on trial, 
iiui^dit proi)al)ly witli advantaLte be driven In' eattle. 

WiniiOiniuj M*U’hifir.<, ’file people in Xortliern India 
d'jiend entirely on the wind f^n winnowing purposes, and 
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although the di'v climate is iaN'oiuahlr {'oi' all liar\ a st irjg ojin , 
lions, much time is lost in localities wliere wind is imeeilai!i 
Lentil steam thresliing is suceesslully inti'odiieed, if it ever ^ 
into tliesc places, a winnowing maeliine tor tlie threshed win ;,i 
crop is needed. This seeiioii in the 12'cliibition was, tlierelhh 
an important one, and although most iiiiieliiiies shown were >1 
the grainah'essing type, there were a tew exhibits, which re|i- 
resented attempts to produce machines tor Indian re<juireimnit-^ 
A machine exhibited through the Central Provinces Agricultu];i 
Department, inanutaetiued in the ctnmiry, desiaacs >Mm- 
mention. Made entirely ot irmi, it >hould be tit to stand anv 
climate. The mixture of chat! and grain is sliakeii iransver>el\ 
over a rough riddh* witli a coiisidt rable slope, and provided tb- 
straw ill tlie iiiixtui'c is not t(M) long, iln' machine does ^ati' 
factory w<u'k. 

An entirely dilleieiil iy['e, built by John Wallace aini 
Sons, tor tilt* loiigt.'i' and I’Diigln-r bA o.v./ ,i|' the Ihmjab. 
b mg snio(jth pe]‘toi'at*.'d /ane riddli‘>. a liori/ontal sliako, aiio 
a blast divider The wliolo maeliiiu' is bniit to a\'oiil eholCnic 
and to give a larg^.' daily i>utturii. [i> work was eoii>id*-rte 
so good that a gold medal Wiis awarded to the male i 
(Jther macinnes, as ^tattol abo\r, weir pi’aetn-allv gr;tin-dre>srm 
and though go(Kl in theiiisei\ os, had little eafKieity t’^r detdinc 
with 

Having; dealt with tillagr implmnmt- and liarve>tiiw 
machinery, whicli are tlu.‘ main toekdn trade nf fanners a:l tin 
w'orkl over, and of whidi the jai‘ge>t [loiinm ol the agricultnra; 
machinery ot the l^xhibitioii eonsi>ted, there remain many add; 
tional features well worthy of inention. 

Iuhre-('xi Fibi’r extract ing iiiaeliim iA 
comes more under the head of Iiidu^try lli:in Agi ieiilture, but ' 
is impossible m;t to note the rxcelleiict* of tlie e\hi!»its in tin- 
sectioti. Special mention must l»e made of the decort icat inc 
macldnery of IMessrs. Kru[)p;,']id ('o., w liicli specially (‘omnirinb a 
itself to the Judging commit ter- aftm’ extended ti ials, and w 
one of the most attractive sig},ts in tlie exliiltition. 
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Otuc (Jrtisin ,((/ MiJIs.—Ji is with real pleasure 
tiiat we have to r<‘lhi‘ to the excellent exliibit of the Xahari 
I’oundi'V ill this .section. 'Fills well-known factory, ow’iied by the 
Xaiinii Stale (Anibala ]hst.), lias probably done more for sugar- 
oi’owers in the Punjab by the gieat eiiiciency of its eane 
iiiilis tlian aiiv linn in t-xistence. 1 hey exhibited a complete set 
,,t' tlndr standard pattorn mills, whieii wei’e models of good work- 
ncuiship and careful adjustment. 

haini .l/orA/ze /a/.— 'fho Dairy Industry in India is assuming 
an i iici'casi n o iiiipoiUaiico. owing to tin* industrial dc^elopm6^t of 
th,. roiintrv and the druiaiid for a licttei' class of produce from the 


town-. Although oxhiliitor- this das.s of machinery were 
Pav. the (Irlicioiirv wa- more than inado u]) hy the compieteiie.ss 
M tho workm- dairy shown hy tlm Dairy JSup]>ly Co. in conjunc- 
,wn with -Ml'. K-'V.-iit.'i .it Ali-arh. Tlw plant wa.- thoroiiglily 
1,.,.,,. (Iriv.'ii hy .'Irctneitv iiiid wa..- til.' c'.;'iitn:- of much interest. 

S[iacc dors not priuiii ot mention ot many other interesting 
f.atui'-s in th.' Auriciiltiiial Cniii't. Such CNhibits as fodder 
iir,,,s.'s. ll.iiir mills, nco-huskiiig niaeliiiicry, all ot which are of 


duvet and nnlir. nni...nanr.. t.. a rural c-onnnunity. have not 
I,,.,. I, d.rilt with, Th.‘ invo^shy of cNplaiiatory remarks in an 
„(' tin,, natur.' m-c.-virily limit.- tlm number of classes 
„|„,U 1„. di-cu-cd and also anv dvtailed mention ot the 

laiiivs of tlm .■xlulm,.r-. Tim excellent pvneral displays m the 
-tails of linii-liko Itiirn. Mar.hail, Kaiis-une, biims and Jettenes, 

Hu. lolpli Sack, Kriipp. Thom-on. Imsho, Ihc Liiipiic Eiigin-ei 

th.. Im. rnaimnal l[mv. -n,.c Ov and manv others can 

..idvhc (I'latc X.XXlll, After all that has been 

-aid of tin- cxccl|..,ice ..f tlm ..rgam-alioii ot tlm Lxhibmon U 
wa-tlm , .ntcrpn-c of , In. .exhibit, .r-whicli made n the undoubted 
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I], -WATER IJKTS. 

Hv AI.KUEI) CH ATTKUTON, it sc, 

n( c'' ! ri,i! K<bu'ntihn^ 

In the report of tlio firiLiation ( 'oiimiissidn. \v]u<‘li r.,i 
statistical purposes is inov perhaps a little not of date*, It is 
stated that in the Uiiited Pio\ i!icos tle-re ai r oiMPOoii pmiiaieii: 
wells and SoO.Oon teiii[)or.u‘v wolls iia-ioatiiiL:' in a iioi’inal V'-a- 
yJoLOOU acres. Tlie avera^v lift i> prohahly not h-^s than 
feet and in the au'ure^'ate tlie anioiint of work <lo!n‘ hy caul, 
power in lifting tlie water’ (‘or the irrigalioti of tliis vast ai* a k 
enormous raiid tlie cost to tlm ryi't> of tho eountiy an aniina! 
sum which may he inori^ than, hut ecrtainly eannot ho far >li>'!i 
of, 10 crores of i‘U|)oes. This is not all. as hc>idcs tlio ar-. 
under wells, there is mindi iii'igation under’ can[d>, /7ot/.v;i!:e 
swamps which involves lifting the wato]’. It is trm* that iia 
lift in these case> is soldom inoro than a low hau, hut ino"! ol tl:-' 
work is done by liand and human laliour i> iiivaiiahly nii'!' 
expensive than cattle power. 

T do not pretend to any g’ eat aocui’aey in tho aiH)ve stao- 
merits, whicli are c>nly inado to illustrate tin* impoi’tance of wai- i 
lifting in these Provinces and tho neeossitv foi’ eai ix ing mit >ii. h 
work in the most ecoiiomieal m.utiier' possible. That it is rmt 
done goes without saying, hut the extont to which improvein' ii' 
is possible is quite unknown. It is a matter for the State t" 
deal with as the problem is fir too diOicult for’ privatr* individu'T 
to tackle, and there is hut little chance tliat any a<lequat(' solutf *" 
would yield a direct pecuniary rewai'd to the individuals wh" 
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wniked it out. It is uiiiiiily u f{uestit>]M>r fulaptino’ tlie means 
;(\ailalde under iiiodrM'ii conditions to tin* end re^juired. whicli is 
thr lifting* <d ,‘^niall volumes n} wato)' tljrsnioji a moderate vertical 
distance. If tin* noIuiuos weiis lar^ou' oi* the vertical range 
Mh-ate-r, thr* pi'idjlmn Would i;e a ^iiijph'i' (jne. Tlie real element 
,ii dirticuity i-^ to apply imM-lianical inotlioiU of lifting water to 
ihf sinall >ralo oii wltidi tho I'Vot Woi'i^s. 

1 am not sullielonlly af‘(pjalnlod with tlic jTot.s' metliods of 
iilting wator in (In* North of India to oX{a‘s*>> aiiy opinion on the 
[)M>vihi]if V of impro\iiig ihoni, lull in I'esp^'ct to the South ol 
India I fool I'airK' non ti( lent in >aynig that the h**st practice of 
tlif ryots in thoir nn-thods of a[)plying animal or human [)Ower 
t(i lifting watei' is, d iio[ porfoot. exi.-oodingly liard to improve 
upon. Tin- ]> a wu'v rt]iei»*nt water-lift for lieight^ 

I'.mging hetwooii In and do {h.-g and lliougli at first siglit it may 
-.■•■m that to oni])lo\' om- man SMhdy tu tilt the bucket and guide 
dit* lifting' I'od js a w.-e^io oj rie.*i'g\'. vet it i> iiot really .se>. as by 
elimigiiig round from inne n* tine* eaeli man gets a needed rest 
.tiid tin* work g‘oo> on withnui ••xliaustiiig iho men foi' a longer 
time than would otherwi-»' hr tin- ea>e. Similarly tlie South 
Indian with its Irath-w mi' iron buelo/t and l-ather discliarge 

oi[)e i.N. when Worked on a '-{'•op iiieline on tin* Kdi system, an 
- xeelleiit Iiietlxid -d' utilizing eatlletodraw watei' from a dee}) 
ur|i. It <d' t'oui'x’ in\Ml\a- the rni[>leymeiit of two pairs ot 
cattle ami i> not well adapl».'d t<' >haliow wells from ^^'hich watei’ 
may be (lra\ui by the worked mi ilio plan witii one 

nair of rattle. \ aiioim att* aiipi> ha\e heeii made to improve on 
these nietln.nls aihl >ome of them laM'e mul a eertain amount ot 
\oMUe j‘o]’ a time, but tiie\' lr*ne gone (Uit o{ ii>e and must thorc- 
f'We bo t*lassed a> failuia-. Tile iiidigvaioim metliods are tlie 
I' Sult of long* experiellee and al'e pl'obabjy all example ot the lau 
ef the Mirvival (d' the fittest tliat is. of tin* methods of drawing 
water fVoiii Wells wliicli aie im'si suited to tlie environment and 
lesouia.'es of' the rvots, lxx[i’U’ienee has taught tlie peojile of 
linlia that, t(» get the most walk out of men or animals. tho\^ 
must not apply tlieir tnuseular .dforts to tlie direct iwoduotiou ot 
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external work, lull that tliov must, as far as possilile, stoi o kim'i i.- 
enera-y In tlu-ir laaliL’s, and ulili/u* tlir saiim by alkiwinL;’ tin ti 
weii^’lit to act bv tlu’ dcsctnit of their bodlos. Tlio has 

a hiifh ofHeleiu'V bt-a'ause tills prinaiph^ is v<‘ry perfectly carri-d 
out in that water-lift and the siiiyle has easily ladil iis 

own aifainst the double partly because et its simpa 

character, but mainly because \\hilst (h^seeiidiiiy a stef/p Inelin--. 
the ^'radieiit (d winch is iiami 1 in t<> 1 m d, the animals aiit--- 
matlcally thiaiw a very cousiderabb’ pi’opdi tit»n ot their Wfiyln 
on to the yoke and thus are able to exert a much struii-' i 
drauylit than when walking mi the !e\'el and tlnaadore draw up 
a much larger buck^'t (pf water i.'ach time. Ayaim an anima! hie 
a bullock and still more a paii' of them ai'e able to exert a miieii 
strone'er drauoht in a straight line than when walking in a elref 
To attach a pair ot' animah To a yni or whim sueh as is \ .'iy 
commonly used is to emjdoy their mtisi'iiiar efforts in the most 
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will ultimately displace catth/ powei’ .tlino^j entirely, hut tlii’ 
day is still tar distant, and m the meantime it v.audd he ot o'reat 
advantage to tlie agricultural conmiunily if authoritative aiei 
complete trials were made ot the e)}iei(.*iiev of ilie s aid tin 
indigenous methods of lifting water, fhf'teen years ag<> witt, 
Mr. C. Benson, the then JJeputy Dii'eetoi’ of' Agriculture n. 
Madras, I made sonu' experiments in this direction which lt‘d nt' 
to the above conclusioms, but it would be widl if they could ke 
repeated on a moi'c extended scale and the re lative merits oi' tlr 
difterent methods of ap[)lying power <let(annine(l with great- i 
accuracy tlian wa.s [possible with the limited opportuniti<‘s vo- 
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then (or such cxpci’innuiTs. Coiisidoriiio tlie eiioniious 

iminhcr of c-atth' jXfWrr wator-lifts at work in IiidiH, it ^^ee^J,).s 
,ni))cthat tlu* iutcr(-s(> involved wili amply justify the trouble 

and (‘Xpoiise <d' sueh iii\'osti;4atioii. 

It is truo that (’fo-ords rxi>t <d' iinuiy te>ls of waterdift^;, but 
iintoi'tutiatoly th-‘ ri*sulls arc of no (ajupiaiativn- value as every 
nit'.crvor {aih'd to uii‘a>U!'<' tho strotn_rth of ihe cattle euipl(>yed. 
A pair of l)ullovk> i- a waitu** tru’in ; oiio j)aij' inav 1)0 easily twice 
a> >lroi);y as ntiol In-r and some way of' c(,ii)paiiMO the stivil^tli 
uf tiic aiiliiiaU must ho dioi-od. Failing mmv hrttei’ iiietliod, 

[ assUiiM'(| that to!' animals and imni in ^ond workino couditiou 
tiicir str-nioth \va> for t-aidi da-s pi'o|),,rti/mato to tiicir wdohl and 
ticniyli tills may not iio -trjctly arciiratv. thtuo is n<» <|Uestion that 
it tloi's to soiiii' extent e a- an indii:-ati<»n oj the anniimt of mus' 
niiar eurisjy whieh van h.- ofitaiiicd, liMf" i! may iie convenient 

(i. state that 1 ohiaim-d a way useful i‘o-t‘theiriir or tiifure of 
mt'ril 1)V dividing tlm useful woik dom* in f< dt pounds pvr liour 
itv tile woiu'ht of the animal' in pounds. My exptu'imviits led 

111 ,, [n the cjnelusion that We w "I'o not likely to \t>' aide to vtiect 
aiiv marked iiopro\ ement in th" indiyeiious im-thods of liftiiiy 
watrr. d'lie <(eVf'lopmi'ni of iho inl<'riiai eomhu>tioii enyint a 
few years later rendered it po-dMe. iio\\, \er. to rinphy mechan' 
power 111 place of nioi) o]’ aniuials wh'-fever tin-* ''Uppl}' o| 
Aater exceed. 'd averlaiti (piaiitity and ep.-n* d out a new Helvl 
fe.r exp.-rimeiit and in\ esi lyai ion. The Aiiivvican windmill also 
s'-etiied wolthv oi' trial ami dumiiy the jast nine years in Madras 
We ha\e hecii workino to adapt these entirely moad sources ot 
power In the sci'vice of tlm ryot. With lim windmills, we have 
Met met wit !i Uiueh siicce" owiiiu 1" the e./ncral feebleness of 
the air eiirreiils, hut U has Imen otherwise \\ilh tile oil enyme 
<‘(.u|,le<i to a (amtrifuoal pump, a^ is attested hy the laet that 
there are about oOii in.'tallatioiis of this eiiavaotor at woik in tlie 
South of India, ddie main olijeetioti to tiu' oii immune and 
>•< tiirifuo-al pump is that it van .ndy he worketl eeonomivally when 
th- (pi.aiitity .>r water to he dealt with is iavye. Ninothonsand 
yailon.s per' Inmr may he nkeii as the ecoiioniiv minimum 
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that the centrifugal puinj) can deal with and there should K, 
enough water to keep the [>l;uit at work tor about (1 hours pf i 
day. Any extension of these Hgaires nu’ans inc*reast‘d ee()n<ini\. 
and the larger the uiut tiiat can lu> e!n|)loyed, the more sati- 
factory is the result, ^\'ith sutHeient watei*, the cost of liftin- 
it is from one-t’oiirth to one-tenth tin: cost of the older melliod,-. 
and volimtes can l.>e dealt with and vertical lifts tackled that ao 
absolutely beyond the range of cattle [)ower. Wr art: still onh' 
at the beginning of this re\ i»lutlon in lifting water for irrigatinh. 
and no one can doubt that as it extianls, thr incieasL>d cxpejitur. 
will render it more etheient ami iiMUe adaj^talih- to the everv-il;i\ 
needs ot' the sinaller irrigators. 

These [)relimiiiary remarks on tic s\d>i< i't ot' litting wai^ : 
are necessary to ex[)lain tln^ stand [x tint from which the tbUtiw in- 
notes have been written on tlnMlispl.iv of waior-lii'iijig mai-bliei\ 
at the Allaliabad Kxhiitition. As a spretaehe the sbnw’ natiie 
the lake m tin: Agneultitral s-mUiod was mipiX'ssiNa*. but adetailfii 
examination ot tlie exhibits b ads to ihr eonidusion that lie 
[troblem of litting water tor irrigaiioii has not \a‘t I'ferivrd tie 
attention m the North o{ India wimdi it'' im j>oiTain*e desriw >■> 
I'he exhibits may b.^ divided mto ihie.- luain elasse", aeeording t-, 
the source of moti\e powi-r : i 1 i m-ai. ;•_!) <‘atlh\ i ;ii engim s. atei 
only in tlm third sction wa- tinao any tiling like a eomplet. 
I'epresentat ion ot tht' a \ aiia'ole nn tiiods, I ndigeimus methods "i 
httiiig water w ei'c eoiispieui )iis by tinar ab.si.atee. mid it is a matt*: 
of regret ibal iio attempt w a^ made to slmw- oiio speeimen ai 
least ol eacli of the methods of Iti'tiiig water eomnionK used it 
various parts of India, f oi' instaiieo, m Madias we }ia\o <pm- 
a number of waterdifls wliicl, sr-r in to lie unkimwai in the Norii. 
of India, Htul under suitable eonditioiis tin; ml rodiiet ion miojit i- 
attended with advantage. I might rite .as exam])les the varioin 
forms of douhle tlie pnnfhil, and the .Malabar seen;, 

wheel, Where so much was dome it is perhaps ungracious to ao. 
for more, especially as the ereetion mid exhibition of ihe.se lift.s ir 
working order would have entailed much trouble and not a lilt ■ 
expense on the autliorlties in charge ol’ the Agricultural section. 
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Of water* lifts be worked l)y inuu tliere were a great 
variety of |>uin[)s aetuated by levels, al! better suited for garden 
work and uecasioiml use tlian toi' steady einpluymsnt day in 
and day out on tlie irrigation of field crops, The only device 
irdlW inteiiclrMl for iri-igatioti was the cliain pump exhibited by 
tlif United .Provinces Agricultural 1 )(;})ai'tnient. For low lifts up 
tii.sav, 0 feet it is pi'obably an effective device as the [mrnp is very 
l•^licient. gives a continuous [low of water, and the only objection 
|.i it is the mode of application <d' the [iower which is extremely 
>iniple hut \ cry fatiguing. For lilts above j feet its utility is 
(louhtful and at I , j feet it is <'nly about half as effective as a 


ifu'oifnJi. f'rom a (‘iroiilai’ f)ii j»uin[>> issued biy the Agricultural 
Department at UawDjMUc I find it is stated that four men work- 
til-- Ml hour> a day will lift fl.smi c. feet of water to a heiglit of 
I,') feet in two da\'s. As>uniiiie tliat the men weigh an average of 
Ills. C'acli. I ealciilat'' that they will do foot Ibs. of 

work per hour, ami thi> iiuiiOn.'r divided l»y their total weight 
-iv<- as a figuiv of m-wit o)’ eu.,‘lli.'i-/iit nf utility. bGf. This 
in ly he eoin[)ai'ed with a ti'ial 1 once made witli a Ihe 

lift was I l.l feet, and tli»' tiuvo mmi employed weighed 3.‘>1 lbs., 
and did nui.nio foot lii-. of u-eful work pel’ hour— the co-efHcient 
of utility lieiiio l.DM. d iie duration of tlie trial in this case was 
.-■\eii hours ami tlm imm u<irkod in a iiorimd way. This is by 
n*! means an unusual Iv good result, and with an impu'uedlifi 


Worked on \\\v p'rniixh priiici[ile. 1 have obtained co-efficients as 
liioji as l.suo. 'I'lio ehain pump i- a ^ eiy efficient water-11. t, but 
tin' rotary method of driving it. iliougli it lias tlie advantage of 
brill*-- ver\ simplr. 1 - not ,ati etlbetive method of ap|.>lying human 
powm-. 1 doiiht if It would l.e po^sibic saiisiaetoriiy arrange 
•my system of treadles or levels to be moved by the weight 
of the .»[)erators. and siicli being the ease, the advantageous 
application of th*- lift is limited to I'aisiiig water a ie\\ feet. 

lu all the lifts worked hy cattle the gin was used and the 
.attle walked in a circle about L’O feet in diameter, The gms 
vere well and siihstantiallv made, but the rotating arm was too 
Dmrt except for small cattle, ami a pair could only be effectively 
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employed by attaching one animal to each end of tht‘ rolatii,M 
arm. This is unsatisfactory unless the animals can he train. ,| 
to work without a driver to eacli of them. The gins w, i,. 
employed to drive chain pum[>s or /co’hev. From data given in 
the circular of the Agricultural lle[)artmeiit already refiui'ed r.. 
it appears that the co-efficient of utility of a gin-drivcn chain 
pump works out at about 47o, wliich is ai)out as good n i'e>uli 
as can be obtained with the siiigde ///Am/i* ^\■<)^ked on the AAo 
svstom and somewhat better tiian when they are worked on tic- 
/ro/ee system, My jUMctieal e\j)eiienee with ehain pumps .-mhI 
is too limited to justify me in e\'[)]-ess{ng any opininji "n 
their merits as water-lifts for ryi*t> use. I oner made sonn- • \ 
[)erinieuts <in a nornt and obtained a eo etficient ol’ utility of tot. 
and from measureiiieiils made on tin* drauglii exerted hv th* 
cattle I found that as n machine it had an efliei^niev of oo p. i 
cent. For low lifts the ehaiii [miiip is umloubtedlv -iipfrior i- 
the /eo'/o. but on lifts nf ov.n’ 20 feet [ ha\'e no inibrmation a- 
to their relative effieienev. 

Besides the hulloek-di'iveii ehaiii-[)Uinp' and /"o'crv. thfi'*- w a^ 
exhibited a double trough \\at“r lit’l called a “■ Baldco Ikihi.’ 
1 (|Uote from thr^ Agricultural Depai-tmcnt circular tin* foIlouiii_- 
description: ’'It consists <4’ two iron trough^, t-ach having:' 
valve at tlie bottom opmiing upward,^. I'lvy arc hinged on < 
beam fixed to the ground at disehargiiig baa*] and aia* altcrnaoA 
raised and lowered by »'t»pe> attaelnd to tic liaek e[idsnfj}|. 
troughs, passing over two piilb-ys and t" a Inna/ontai hraii: 
pivoted at one en<l, which i> pulled rouinl by a '^ingle hulb'- k 
walking in a (drele. It is eertainly a >imple <dfceti\c drvice f >i 
lifts of a or f feet, hut its nimits would he mamlv dctt-rmin' <! 
by its efficiency and on tliat point I liav*^ no mfoi-mation. 1 ;oc 
inclined to think it would be 1( ss (‘Ihennit than a well-desigih-.i 
chain -pumj). 

It should be pointeil (Hit that eliain pumps and unrigs an 
not suitable types rif watm’dift fnr wells in \^hicb the wafer lc\. 1 
varies greatly. The load against which the power is exert-n 
varies with the height to which the water has to 1)<> lifted, an-i 
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a.^ (he water goes down, tin; strain on tlie cattle increases. On 
a nori't the load might he diniini^hed iiy renmvin^ some of the 
laic‘hc‘t>, hut m jUfi(,tico thi> i> ikjI a i'Oii\'eiiiejit arranecenicnt 
Cattle working a gin walk at a uiiifhrm pace and exert a steady 
draught and to Im* mupkmeil in an rdh ctivi- manner tlie load must 
Ilf steady and pi’i^poit ir>imd the draiiglit ihev eaii exert. 
()}iviou>ly tins !< i]n])(»ssil>lf witlj <‘iiai!i pumps and if the 

watc!' level varie>. At th'‘ hegiiining of the day s work the load 
will 1 m> to(> light, or if [Onpo rly ad ju-ted to tlu^ streiitith ftf the 

animals, then at the fiid oj the d;,y it will hf too lieavv. It is 
pMssihly }oi' tlii> I'ca-oii tln-y hav( iic\c-r foimd favour in the 
Seiitl) of India ^nIouv t he I hwsiaii w h* eli- imknown and wliort' 
the wattu’ le\el in the ^^<■ 1 U \ arif- ei'fatlv. 

I lie iiiecliaim-al inetleMU <0 liltJiie ^\at(■l■ m;iv If- ct iiivenielitlv 
regarded as e(iij>i>tiiig tif a sourei- i if'm'>’l\f powti' and of a pump 
and that within e.-iUain <)h\i<am limim aiiv ""Urcv' of motive 
powei' may ho <‘nuph-d dri\a anx' <>(' pump. At Allali- 

ahad nearly evcr\' Mied<u'ii t\'pf '<[' .'nom,- wa-' at wi»rk in tlm 
exhihitiiui and mn't id' them ei-nui eted up te pump> It wdl he 
('"nvfim.'nt te taluilate tii*- in iwm fiplumii.-. 
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It IS only 111 tile Madras Ihv>idem‘V that mechanical 
niethods of lift ii'ngatioh are a( all largely u>ed hx the cultix <\tot s. 
mid my remarks on the exliihits at Allaliahad are nocessaiilx 
'msod on tile exjici ii'iua' that ha.> Imu n yaimd in the I'liinjung 
^f'ctiou of tin* la(<‘ Deparimeut o! Industries. 
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The steam cnn'ino nijiy be cjisinissed witli a very tew word.-, 
Even where 0{^al is very cheap it cannot be rec(nninen(le(i a- 
suitable tor the ryots' work, Hy the use of superlieaters ihi; 
fuel consumption has been reduced to a very low tiLture, but tli^ 
engine reqiiii’es a skilled attendant wlio must satisfy the re(pn{. 
ments of the local Boiler Acts Fur vei’v small [)owers it 
liopelessly beaten by the internal coinbustiun eni^ine, l)Ut 
larger powers wliere coal is eheap, as in pai*ts uf Benifah it o 
still the best ty[)e of motor that can he emploved. 

Foi* agricultural pur[)o.>os the type of engine which -In.uid 
l.)e rccoimneiide.l depend- largely upon the i'eiati\-e ct>,st ut' ih-' 
dillerent kinds ot fuel which can be used m internal c(»mlai>ri<ji: 
engines. Over tiie whole of India the pideo of kerosino ,.1; 
varies lait sligluly, whilst it is only m pL-ow s that a eiiea[) supply 
of li(|uid fuel eaii be obtained, in the Madi'as Presi<h>ney liijUhi 
tuel IS about halt the piac'.’ ol lon'o-ino oil and tlie eonsumpt io), 
per brake horse-power i> by \olmiie praetieallv the ^anie, v,, 
that, although liquid fuel is leu ><> eleaii and nier to ii>r 
kerosiiie oik tie.* large saving in eo.-l outweighs tlrnsr di>advaii 
tages and I’en iers it de-ii'fi'ob* to (-inplov a l\'p*' o| engnit* n, 
whieh it can be ns.-d without ditlioulty. At oiie tiii,,- tin* I he,-. 1 
and the Htiiusby- Aekioyd foiginos were* the onl\' two whieh wn. 
quite satisfactr>ry to n>r, hut >iiiee the expiry of the Aekioy-i 
patents thert^ are a nuinhor of engines on the mai kot h\- difh/i'' m 
niakei’s all <*[ whieh run well enough with liquid find. Tii 
Diesel engine is not suited (or small [>ow ei's and lequire.- a skiiltd 
attendant to kefq* it in gof>d lunning older, Its capital cost i- 
tils(> higli, and fiu' tliese reas<ins it mav he eonsniered out o| tf' 
agricultural fiekl, Within the l ist yoai' or two English mako^ 
of oil engines ha\'e‘ put on the marked what may la* termed a 
■ScmidJiesel oiinin(>, (q‘ u jiieh at least one e\am[de w a.s ii> i.. 

seen at Allaliaba<l. It was working \ery smoothly and id- 
con.suinption of ftnl, though liigher than in tin* Dies^d engiii'. 
wa.s inueli helow that usually olgaiin'd in oralinarv oil engiii'' 
working with liquid fuel. \\ lien: a porlahle oil eiigdiii' is requi: 
ed, tlie work is not only intM inittcnt hut generally of a special 
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clciifictei' that will hear tlie ul a latliei' more expensive fuel. 

tlieie were exliihited sevei'al small vertical oil engines whioli 
u-iuld run oii petml fU' on ke*r«>sine ol! if first started with petrol. 
Str.'h ejigdues in variably l uii at a vei'v high speed and require 
to 1)0 of good <lesign and llio hest pnssihle worknian.ship. A 
i‘]ioa[) ongiiio of this type* tiieo’elore' not to he recommended, 
l,ut if a sulhcicntly higli price js paid, it is pc)ssihle to get a 
t( allv satisfactory iiiotoi-. I'li'-y are usually magneto fired and 
it is iin[)oi-(aiit that the inagncto >hould lie of an approved type. 

1 have iise<l one of thc>e < ligiiies couph.al dii eet to a 3dneh centim 
Higal pump during tho la>l lliisa- y^ais and found it admirably 
suited for testing water supplies oi any otlew work of a tempor- 
arv eharaet^'i' suali as ohsiiiing mit t^/inplr^ tanks, I understand 
lliai tin* loeal eoiiditi(iu> ai'o sueli in the I nited Provinces that 
[joi'tahlo tmgim-s ais- lii^dy to pr^Of \.u'y u>efuL and I think that 
( 11 the wlndo lie- light high >peed lyp*' will Imj foiiiid better suit- 
od foi’ this' elass id' woi-k than tie.' ''rdiuaiy type of oil engijio 
Hi anited on a girdor ti'aiie-. 

\\ leu'e \\o(id {‘liaicoal can in; ohtalle il at a I'ost not exceed- 
liio its. 2n poi- toll. ga-« ♦■ngiie-' and >Ui’tio!i ga> plants repi'esent 
fu* aiiviliiiKg n\rr lo li.p. tie him>[ rni(\ fiiiuiil of' typte of motive 
jK'WaT that can hr < ]iipiu\rd. llirFc alt, many designs ot gas 
•iiLtiiie now on tie- mai'krt which worj; r.xtieiii'ly well and with 
most gas pr'odueers eliareoa! call h- im^d if' adequate [U’ovision 
u madf t" roino\m tic tar which i!i)anahiy coincs over. fSuction 
ca- fiioities aft' now made whirii will work with wood, paddy 
liu^lss or straw. Imt tlew cannot wrll hr rinployrtl for anything 
iiiidrr ::a h.p I iiavr no rMmdcd r\pf!ifiiee of this elass ot 
iin l. hut I am satisticl that the wail do all that the makers 
'•:‘ami for them, and I am now in^laliing oiic to drive a /2 h.p. 
caN engiiio. 

Theia'were scv.uml windmills rxliihiied at Allahabad, but 
-wmg to the lighnie-s of the winds during tlie exhibition it was 
mipo.s.sihlr to got them to work against any load, Where fairly 
''it'oiig t'oiitinuous winds can hi' relied ii])oin a windmill is a \ei\ 
Mutable typ<* of motor for well irrigation when the lift is not more 



A(lKICrLTl'R.\L .lOrUXAL OK INDIA. 


[VI. :n. 


•-M4 


than twenty- Hve i'eet. On tlit^ West ('oast ol India ami in t!i<. 
Deccan there is sullieiont wind to niako it worth while to put up 
these niill>. hut over the rest ot’ India the air eurrents at.. 
usually too lioht and of too \'ai iahle a ehaiacter to obtain re>uiN 
coinniensurate with tlu‘ capital outlay iinujU'ed. It should u.- 
noted, howe\ er. that the w iiid M'loeitios are usuallv tlio liiL^di* q 
duriiio* the hot di’v months ni' the ye:ir when water is inuvi 
re(|iuretl, 

1 urniiio' now to the various }io\vei'-c{i'i\-toi water-lito 
attention may he di'awn t<i tie* /' 0 ,vo.n' aiid eliain-punips. 
small lifts, and imt \'ery lary.' \'o|uim-s of water, iho eh ain- puiii[i 
a[)peMrs to have a [io»ihlt‘ (utui’o in tVotit of it, hut wiilmu! 
[U'(»lonoed experience ;is to the lifo of’ the (-hain and thi^ U'eneial 
wear and tear and without aeeurate to>ts as to its thlicieiiev 1 
am not pre[>ai‘ed to say tliat it i- hotter than a eontrlfiic.-ii 
pump, JSonie well-d. >i-ii»Ml i<<>r»os driseii h\' small eiiLtiu'- 
wetealso exiiiiiited, luit 1 d.)uht if th-y oaii ho]<l their own 
eitlieu’ ill lii'"! eo>t. othi-n.'iie\' or dnrahiiit\’ wiili tho luwt modoin 
types of eeiitri filial pu[i)[)>. l-'oi' ii-riLtatioii work it is liardly 
neeessary to noiisidrr tin- \'arioUx tv|)es of liiL;-h pia*s^urr puiiip. 
either of’ the I'eeipf-cariii-' type o]' tho multiple stai-e eoiitrifiioal. 
as it will ho a loiio tmio hofoi r a'_ti inutlturists in India will I- 
sutfieietitly adwima-d to \entui'e to lift water from dejith- which 
wall mvolvt,* working aoam-i hiu'h pro>s\iri >.. It remain-', th'-V' - 
t<tre. oni\ t>^ '.'on>i(h'i' t he siiiLfle ^tao<' eon ( lafiiual pump". ;Uid -■! 
these praetienliy e\a/iy niodorn de>;yo| wa^in e\ idenee at th- 
exhihition. It i> (put*' ho\'(jnd the ranyo oj the<<‘ note'' le> cntti 
into a di"cus>i(m of the [irinciplo" on w hich the various forms of 
this [}unrp are desieiKMi. ddie otiimenev of a ei nt rduyal pump 
increases rapidly with im.u * a>in_^^ si/e, ami pnmps hriow )’> m 
diainotor suction [U[>e.shotild ordinarilv not he emplo\a’d. Tie 
majority of :] centrilupal juimps on tlie market ha\e an elheieiio, 
raiip;mo' Ijetween in ainl Ij per cent,, and the laj’y^ei- jiumps w le 
Imve an ehicieney U[» to a.) jier cent. : hut din'init tin* last tew 
years much attention has heen paid to the doiyn of eentrifuy d 
[)uui[>s, and .> [tuin[>s can now I.e olitaiiied w ill) an ellieienev of 7*' 
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i-r cent. ;in(i the* hu'^'ci' sizes w ith an chlicieiicy of ne;irly sO per 
^.. nt Tliese puiup^^ hia; njitin ally more costly thmithc ohier types, 
!,ut thev I'crpiii’o foi’ c<|Ua] (|uaiitities of watO' flelivored a much 
viiiallcj* eii^'inc, arjd wo it) Madras tlcit it |)ays well to buy 
(‘f '! iti'i fuyal [)UM)[)s oi tlio hi^lot eihcieiicy obtainable as the 
^-uiiibiiied cost of tln^ onuim and ])U!iip is low’ei' and the working 
,,^l„-uses {M-rmamnitly b-v Wlanv tlie v.atical lift on whiedi the 
pniiip woi’k> vai'ics (•(Oisldoi'iibly at ditlVneit tim-- of the year, or as 
ofu'ii hap}ion> in wol!> diii'ing tlic vii\\r<^‘ of the same day. there 

i. a -oicaf advaiita-f in uhiil: -“Ifovgidatiiiy [>uin]i>. and these can 
n.,w bo obiaiii'Mi wliicli piartioally talo- tlo/ ^amc amount of 

j. nwer ovrr a voiy bni- laii-" -t lift. Tiii> i> a very important 

niattm’ \n1ioii int-rnai o^ nnin^ri, m aiv u-al. as such 


Heines ran oidv !>.■ rtli.m.iiTlv w-rk-d la-ar tli-ir maximum load 
a,id will mu .stand any Mvm‘-lnad what-'vm Till tie- snlf-regulat- 
m- puni[o^ cam- on tin- markm, u.- nfom liUod tlio ordinary ty[)e 
nf coiitrifugal pumps with iw^, fao piillm- nf ditibroiit diameters 
s<i that tin- spt'od of tlm pump o-'iibl b- louMdy v;\vied to suit 
utarkod ohange^ in th-- In ight of tia- ]ifi, to the adop- 

tion of thi- pi'a-uio- th^’ \aiiali'ni- in lli-' wat-.-r-h-vcl remko'ed 
tin- workin- nf rmitrifiiyal piimp^ ^AUvnndv unAni^faemry. and 
n.nrothan mio iimtam- I hav. kinovn a ris^; m a river so 

iiio)s-as(' tlio load thrown Iw tlio pnn][)Oiii f* tlio oiiyine <is to pul 

u up. Tl>,> in n piiM.l .M.-O Oat 11 n wAl knoNviOothose 


o.Uld 1 ' ll' ld- Aloab i 


Aloab but it 1- woll known totlmse 
wliM havo muoh oxp u'n'iu'^' m tin wotrulnu "1 cviitiitu^al pum| 
and tin- diifioulty lia> b<-fii ' niiroly t'liininat'.'d >i*a' 

’.ni' (if'l ilrau II t'l tlii' p.aii' iii "ii'' “I .|ir |■t'P' a t-' I’li In i.,.Ui. B 
I'V l‘uillpiMU. 

Th,.,.x!ul.it..ai..f uatar.iif,>at AliahalKul.k'nion.trat.scon- 

auMvrlv tliat Macliai.inil Kii-uin t^ l-ili in hnUiuuOtml Im M 

a,vl,ePnuiin al,v..„..lu. liiat UiiU a ,mvai inarko awa.t> the.B 
lu with liti-imnatioii in Italia, ami we may nonhaeut x 

iwpK-, thatomipnt.tmn linOiuntia.^ ^v.l! ImtJ ta a eiuvtuUtm y 

.„ , 1 ... ,.,,. 1 , 1 ..,.,. ..,,1 . 1 .,., .,1 ui.i.»..a, 

„.ui, h i..i i.pa . 1 .... ■I... ....•.•yi,'- 

Humphri'V this -Piim[> did ni>t airi^c in tinu t* 



AORicvi;rrKAi. journal ok ind/a. 


[V], )u. 


•>4{) 


working Older at the exliibitioii. It represents n revolution n, 
our iiietliods of getieratiui>‘ [)o\ver, hut tlie exact range of 
application can only he determined hy [)raetical ex[)ei'ieiiee. St. 
far, tlie pumps constructed have been of a capacity much greai. r 
rhan will ordinarily he rotjuired in India, and it is certain th ti 
tlie details of the design will re^juire to he greatly inodiii.-il 
before it has any cliance of pro\ ing a sin ioiis rival to the sm hi 
pum[)ing plants foi* wlucli a very big (i^ld undouhtedK’ r\iOs 
in India, 


III AGKICri/n UAL PKODUCK, 

liv K .1. WoODKol'sIg M.A,, 

hcOti'Jtit}-: Bufnniyf f<’ (h- ^ /if o' 

The exhibits in the agricultuial and irrigation machiii' iv 
section ()f this exlubiti(jn can [)robalily lie considerod to iiujfj 
forth good prospects of roiisidtn’abh' inipr«>vtMnent being cfh’ct' U 
at an earlv date in tic* methods of (ailtivalion and irrigatioh 
used hv tile nnii'c enlightened Indian agriculturists. ( fn lit- 
<jtiier hand, tlie exhihits in the Agricultural ProtlucH scctC'i; 
serve ratlier to show what an mmionso amount of work th- r- 
IS yet to be done on Indian ci ops, h(‘foi-c tln-y find tlnar con - 
uses and attain their c<irrcci ])osition in iln' niark*“l> o)“ tn- 
world. 

Before discussing the Produce sectiem as a w hob*, it will i" 
well to review hricliy the exliihits shown in this s(‘etion. Tii* 
majority of the exhihits wore IioummI in two huilding> to ili' 
south of the Irrigation tank. Tlioe ImiUlings wer»* alanit l!'*' 
feet long and were conveniently arraiigfal in tin* form <if a er.'"' 
witli benelies lanmd tlie sides made up of two shelves, tin- i 
one foot and the lower one foot six ineln.‘s iiroad. Adiiiti'-Mai 
space was added by divitling u[) the longer si(h‘,s into eight havs 
about 10 feet hy 10 feet, ill addition to the larger one in iIi'- 
centre of eacli side. Down the centre- of the iiuilding w -n 
arranged stands for exhibits, models, and large .show cases. '1 li*' 
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(Cistern building was lari^^uly oocupir^l by a largo number of wheat 
samples, classified acc<u’diiig to iho syst(an in Howard and 
Howard’s Wlicat io India/^ Xoxl to the wheat samples were 
models (d‘ wheat elevators and Houi- mills. A part of one 
Side of tlie building was occupied by diagrams and baskets of 
-rain showing th'M'esults obtainetl by the use (d‘ ditfei^ent manures 
OH wlieat, niai/ae and potat.K's. and the etfVct of sowing maize 
l)i-iKidi-ast and in linrs. In the wol bav ^Ie^srs. J1 (J, Gupta 
.V Cn.. s.nhI m^u'chanfs of Sisiuli. had a good exhibit of their seed 
giain. Some interesting e\ijd)its, oi'ganisf>d i.)y the Registrar of 
('o-oporativo Crodit Soci^ui*- and tln^ .Hiizatfarnagar Zemindari 
Association, w<‘ih‘ also shown m tlii< Imilding. A stand in 
lie middle of the huilding was ocsaipied by an exhibit from 
Ihisa. demonstrating tin* valm- to tin- agrieiiltuiist of tlie com- 
moner Indian l)ird>. ( )n tin* uppfn' ^Ic'ifof the stand were set up 
-lutlod speciimms nt tlio conmioimr bird- : and b»dow tliem were 
arraiigod slmw eis-s oniitHiniiig the N'arioir- insocts constituting 
tlnar food, divided up into (■la>-t‘< acvtH'tling to the harm or good 
limy <Io to tho agricultui'i-t In aildition to those tltere wore a 
1 trgo oolloctioii oj entomological show eas->, and on tlie wall 
above tlnnn a iiumbm' ni' platos of ins.-ct pests, arranged in 
frames aeeoialing to the (‘lop damaged A good sliow case of 
M'leiititie a[>paratu-. together with specimen- illusiratiiig the life- 
lii^'tory of m-ects and proifS*iM'e roeinblanee in insects, was 
-xhihiied ity .Messrs. Lawreiicc.k Mav<i in this section. 

The seeoml budding wa- de\'oie<l largely to rices, oilseeds 
and fibres, in addition to uliicli thero w:is a collection of 
iiiachinerv exhibited b\- Micssr-. \ Olkart Rrotliers. Karaclii. and 
a model of' the Skeen w alerdif'i . la'coinmeiuled by the Bombay 
R<’partmont <d' Agriculinro fbi- utili^^ing the weiglit of one man 
and a Itullock. Mt^ssrs, That'keit Spiid< cV had a good assort- 
Hient of agt“icullural literature, and tln^ Peninsular Tobacco Com- 
pany, Monghyi, ha<l a large stand of tk)bacco exhibits. Down 
die ciuitrc of the north end of the building were arranged a 
Series of oxhilnts of brushes, cotton seed oil. and sugar manufac- 
tures hy Messrs. Hegg, Sutlu'iTuid ck tlx. and in the centre of 
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the buihlinv- [ilaccb an oxi.'ollent onianiental .stand of lins. ,,l 
oil oxliibits. witli workiin;' models, by the (jfourepore 
Calcutta. In this !)uildiiio’ there were also exhibits of suoar iiv 
the Cos.sipore Suyai' works, and of tea by the Ka;;‘Ie Tea Co, 

South of this IjuildiiiLt was tlie Piisa silk hous(,‘ eoiitaiiiia^ 
a lai'O’e number of usef'ui niaeliiiies, siieli as a loom, eomlan. d 
twistino and douldiny machine, Ihisa continuous spimiiULi- maclhet-. 
and (AU'Vtou ri‘\'ersin„i- machine, tor r/v, and the Ihaioal reeling 
machine for inulborrv silk : ilm working- of all of which 
beino deiionst rated l>y iraiiu’d coiilies. In addition tln-rr wi-ii 
specimens (4 all the \ ariou> kinil> <4 eoeoniis and ei'nsscs in.-eh 
with them, and a larye number (4 piece s i4 cloth made and dv* 4 
in Ihhar. Some (4' the coloius ihualiied wei’e Vfiy pl-asin- 
and It is hop‘/d that th^O'e will lx- a ootnl demand f(»r thi- sii;, 
ribbons and clotli for us- as cariiai:^' ruys. punJah> and divss 
materials. I^eallets nn riie >ul)ifet of . and mulberry oik 

eultivatiem were als<> obtaniablt- in thi'^ ."♦■eiion. 

One of the b<'st t-xhifnts in tie- aei'ictiltni'a! seetmn was i]i.. 
pot eiiltut'e h'lus- dt‘Vi)tf,-d to eott'iiis. which illustrated tin- \\<>rk 
tliat lias heeii ddin* in ilm’l mt^ il PruNincr s m tin- improvruiifiii 
of thr* local cotton-. Tie- 'exluhit eon>i.-.ted (4 a '‘ejitral staini. 
on whicli wei't- a]T;iii'_;s (1 1 1 | i"0 iM-raph- nf tlm \ arietie> on whirl. 
Work is bcinu' done, and lirawm-'s itlu>tratin<_:‘ th‘' h-liavnair 
the character- u[ tl<»\\a‘r and Ifaf c knur in er<»--inu ^ from whi'4i u 
is possifile to li}( nt!t\' tle^ acenbmtal cr">-'-s whirTi ari-** in culn- 
vation. A rie> u! eett'Ci- un mb d palin' al-u .showeil tic 
lengtl'i of libi’c attained hy the iMPiiiinon shoi't-.-ta}4c4 

i'orin with a longer stapled \arip t\' ; in thf tii’st gonerati'Cia 
regtdar inrermediat*' f’oiin \\'as ohtaintal, ami in tin- sreHiid 
generation the long and shoit -stapled lorms were fnuml t'c 
separate t,iU. As a result of’ this woilv it i> hopial that it will 1- 
po.ssihle to intmrlucr; a gooil, hardy, short season \’ariety with hni 
of good length, liound the outside (4’ tlte {‘xhiliit were’ growinc 
s[)eciineiis of the dilferent vai'ietif's of cotton, 

ill the b I'uil Holts*' tlieip- was a fruit liottling outfit ami 
good cajllectmii ol beetled tiuits from tlie Kumaoii gard*'i 
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\\ihl fruits, tin- \ vr>\\ <Vuils a ))Uinl)f'V of dishes (^f 

■ipjih'S, [)f'ars ami walnuts (V<i!ii Aliiidiali. sume thiii-skiuned 
Y;;itiiuts fi'^MU f-iarhaal. a -^'ond nf persinuiiotis from 

(lliowli and a oollfaUinfi of citrus' fiuits from Kumaou. In the 
vr«*vtal)lo section tlnav wa- an exradiont eolloctinu of potatoes 
ip.ui Naiui Tah and an a»ort))iciii r,f veo’ctaldes from the 
Kuinaofi cai'dcn>. 

Of ill'' vai'i'um "f a-’i'icultural produce, the rices 

Y.vi'r well rcprcxTiti'd and wav mailc moic ca>y to jiuJo’e by 
Pjj. ib;ti sauipf's of both ricc and pad'ly had beci'i repuisi- 
tj.Hcd for .■xlubitima in addilnai in >pcciii).ai> of tlm ripe 
|,l:uil, whi.'li w.'iv lUMiim.a (Ml tViiiiK-, and (•(iiisid.-i'alily iinprovpd 
,1,.. ai.iicaranec d' tin- .'xliiliit-. lOciY' ■' ''^v casp^ the rice 
|,;id ll.■(•ll iiadly cl.-aiicd l(y tlC -.u,i-diyiiiy procfs.-. .and there 
ttri-c oM-v tew y 1 .-aniii!i ' nl' elcaii white uidir.ikcn rice. The 

1„.<, (aide rieee (Ahdnled were /0,.e,w,';. /OaMw/. and Itw,- 
enliMv anneal'.- tn lie tlie same a.s the 


Hi .samp, 
•\hlbltci 


inroin, winch latter vmimy a]i]vai> tn be the same as tne 
li.riu,.:,,. vanetv .d' llenyal. It i- -aid tliar rliere are nnly one 


twii ticlds in a few 


vd.'Utcd tliat it c 
\di<'n n[)f' toi' ha 
iail\' badly eb am 
va.rifM', >AoO. wl 


Iiia I'ew Inealili. - where /h-e.-M-nn can he yrown 
;u„| ill th((-e h.calitie- the paddy is so sweetly 
it 1„, |■ee(Wllised at a c.m'uleralde distance, 

hai-ve-t. Tile hrnadea-: -arly lier-s were particu- 
cleaiied, the dosi proiiiineiii heiny a rfd-grained 
III which ai.peared t" he the -anie as that cultivated 
or tlm wheats tlca'e wc'e als.( a largo min, her oh 
„ (viie.-, hu, they did not appear to he 


variety. Sl.Hi. which a,,peared he the -anie as mat enun..(c(. 

,n llene-al. Oh tlm wheats tlca'e wre al-: a largo min, her O 
-ampl.dd all the counnou type.-, hu. th-v did not appear to W 

-enure a.- ihe -'unplesohnce eclnhited. [„ the Karev soetion 

,h,V, were a ittinihor .(f specnncis oh luiskloss hurley wine), 
i...Ted w.dl, hut the variety i'said not to vield so we as n 

.ir.he.hil.s.aals, th.ir,'W..reau...ulnuniberot spec- 

mens with .mod .s,„nples oh oil attached to many ot them. In 
the tihre semion there were a .dOdcelleiU 

.ime, Manila hemp. Saniiliemii. I n'lia. bida. etc., sen 

Kthre Kxpert, Kasteru IKngal .nid Assam, and some s|Hcnn m 

"I ]!,(,l„r A.dilotropisl (loss woven into eloth. oNlinitei. >> 
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Agricultural Station, Aligarh, Thci'c wero also a number nf 
forest fibres exhibited by Dr. S. Joshi of Ualnagiri, Homiiav. 
It is ditficult to ei'itioise tlie exliibits in the Fodder IIdum*. 
as most of tliein were pulse.s and cereals usually used as Imiii in 
food-stufis. The difiieulty of judging the exhibits was inerra>. d 
by the fact that a large proportion of the exhibitoi’s h;ul 
not complied with the re(|uirements ot“ the sclnalule. Tin- 
arrangement of sam[)les, which were mU tor competition, in tin 
classe.s to be judged, also increased the ditficult ies of judging. 

We may now leave the consideration oi' the individnul 
exhibits to consider the Produce section as a whole. The 
ment in the otfihal handbook that the general idea undei-lvinu 
this section had been ‘'the intimate as.soeiatlon of ])ia)eesse.s ai;,! 
product.s shows that it \\:is intended to fmietion as a tcni])oiaiv 
Museum ot‘ Economic Products as uadi as an Agi icultural Shew 
with classes tor competing entries. In ^rder to undei stand Imw 
agricultural exhibitions havo de\ eloprd on these lines it is m er- 
sary to go back Some yteu's. It would a})poar that the exbihit- 
at the early Indian Exhibitions eonsisttai ot sainph s broiiclu 
together witli the intention of suhmitting them (-vontuallv n- 
European experts for I’rgiort on tlndr merits. At tin* Xag[uii 
Exliibitiun ot 1908 a small eolleetion of' tin- clntd’ crops nf th- 
province with the recommendations of the loeal 1 )“j)artmeiil "I 
Agriculture was .stagfal separattd\’ from tlic section op>-n in 
sanipies for Cumpctiti(;n. The chird' ohject (d’ the l.ahore :ii;ii 
Allahabad Exhibitions appears to have betni di*' colh'ction ot :i' 
many samples ot each m’op as [jos.sibh; and tlndr ariangeni' m 
together, irre.spective of their source, in orihu' to make 
imposing a display as [)ossib]o. In other woids, in tlie.se tw" 
exhibitions the functions of a museum and a eoniprtit ive sh nv 
were not differentiated. 

A little cuiisideratirin will show that these two objects ao 
quite distinct, ihe use ot an cxliibition as a moans of imikniu 
an agricultural and industrial survey of a province for iMlir a 
tionul and museum purpo.ses necessitateH the collection ot siu di 
aamples of all the products found in the various tracts and th*-' 
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of luodefs of the pn^ees.ses by wliieh they are 
piepared for tlie loarket. With the present organisation 
throughout tlie Provinces of India such a survey, if Leessary 
can he made more etficiently in other ways. For an Aorieulturai 
Fxliihition to perform the function of a Museum, only one .sample 
ol' eaeli pn-duct or process will be re<|uired and that mast be 
the best of its kind. The exhibits should als(^ be very eare- 
lully labelled, si> that the public can see at once the advantages 
Ilf each. On the other hand, in the ease of a show proper there 
will be a class for each of the principal varieties of the crops and 
iinpleiiieiits, etc., grown ol Useful in the locality : ill each clas.s 
III, any spcciiiieiis of varying degroes of merit will be staged, and 
Tho.se considoied by the judges as the best of each kind will be 
:i\\ prizfds. 

In ot'th.'i' t<i slidW (,'lrii ly w liiit iniist it iiu di.stinetioii 

I'' iiiiulo houotoi thf oxliiljits shown tor oducatHdiial [Jur))oses and 
tlptst' slniw n tor conijjolilion, it w ill ho oonvenient to take a 
iiy|n>tln‘t leal <’aso. At Allaliahad tln-i'o wei’e a large number of 
>ain[df‘s ot oi-<)|)s tf'oin vaiaous Assooiations and Glovernnient 
laiiiis oxlnlntod among tin- oom[)ontivo but imt intended 

tor eonipotitinii. Now. supposing that a sani[»le of tlie best of the 
nnpriA'ed wheats tiaan ;i (jovornnndnt tarin was exliibited in one 
ol tho wln^at ela>>es. whore iho re^t of the rutnes were of jjoor 
tjU-ality : in judging tho elass u would \)(.‘ nee»dssary to pass over 
the iinproveil wlieat. whieh wa> not for coinpetitioin mid give tlie 
to a inurh inferior >amp!r. The re>uh would he that any 
>i!'‘niher of the puhhe who studitol tlie exliihits in this class 
inioliigontly wouhl at oiuo infei' that x\\v improved wheat 
'vas really ot' interior ijualit \-. end that w heats ot the type ot 
dh- w inning samph- wan e tlmse wliieh w ould bv likely to fetch 
dio highest pi’iees Cases t'xacth' >imil;u‘ to this did actually 
‘•‘■i ur at Allahabad. It is fpiite coiieei\able that tliis [iraetiee ot 
'■''inbiiiing an educational museum with a e<mi[)etiti\ e show may 
UiW' results tlie exact reverse ot' those desired. 

Ah Agricultural Kxlubiti(m, to be successiul, must theretore 
f be ijispired b}* a mixture of ideas however good in themselves. 



AGKK’CLTI'KAL JOUKNAL of INDIA. 



[VI, ns 


Both tho (loinnnstr.'ititnis aiul ooiii[)etitioi)s liavn as oiir 
tho sottiiis^' 11]' nl (.'(ii'rta't siaiulainls nt t^X(.‘rlloiiL‘(' lov tin* (.TnjK i.| 
the e<aint!’v, InU, it it is ih'sirtMl to nninl)iiie tlm two inctli<MU, 
tlii.s slieuld he (loiU‘ hy inehuliiiL;' in a st^paiatr nmsnuni t^xliihii 
samples, apprexlinatiny as chesnly as p(!ssil>ln tn thr id»‘al. nf 
types of all tlu^ priiieipal crops ornwii in tlM‘ count ly. with lah- K 
oivima' the cunent valuation and otlna' I'cinarks on the advaiita-_;( x 
and disadvantages ot tlie crop. 'I'he eoni]>etinu e\]iii>its wnuld 
tiieii he elassllied according to rach of these ty[)es. and the pi i/- ^ 
awarded aceordiina- to the appro\iinati')n <if tho exhilats t.» i];.. 
standard set in tlie Musmin. I nijiloinoiit s, nioilels, ric., cnidil h. 
treated on a siinilai' system. 

It may he asked whether it is p()>sil>le to la\' down (h'liini. 
standarils ot t^xcelleiiee tor the majoi'itv ot Indian crops; and t«, 
anyone who has l)(nm faced witli the prohhmi of jtulyin^' a Inn- 
line of sain[)les ot C/ev ao (Ihmicum mdiaerum), this ipiexiinn 
will seem a very [lertiiieiit one. I'ndouhtedly tlmre are a Inc- 
numher ot ero[)s, eoncei riine' u'liieh \ei-v little is at pr* v, in 
known, hut it will Ije l<iuiid that in the easr of manv tln-r 
crops, such as [)addy. roAo/-. theia^ are (h-tinite l.>iai 

standards ot excellence.* In tlie ease of such i rop> it 
possible to award pri/.es aeeordino to tlun laijinreinents nf' di- 
local ha/nirs, at the sane* time ta]\lno into aeeount tln^ piiritv. 
cleanliness, and tin ift iiiex of t he >ample. (In tho nther iiaa- 1 . 
the sta[)les <it Kur(»pe:ni eonsnmptinnj aiiiono whieh mav h. 
included wheat, e(atou and ot hei' (ila v ei ops. have \ ny detiait. 
standards; and it is hy in>titutiiio elas>es tin' these crop" ii. 
particular tliat agricultural show> can disseminate a knowl' dc' 
of the factors which yo to maki' u[> tin* value (jf a sam[ile. [-■ 
be etiective, this work must Ije heoiin hv nieiins ot’ small sii 
lield in the heart ot the \arious a^ticuUural tracts. 


S-Mit* inf..rrii.'itiuri <,tj t 
-uUure’s Iio;ori 1 -f Jain, , 

i« an itiiinetiso aiuoiiut ot' work yet Tm 
nf the minor oops fiii'lin- -nt tl,e 
an export m ijii.m. 


I.'* hi‘, r) in lijp I'.cnL^Mt I)i>putMiOii ' 

I /tr it 1,0, ,,f iiifrnOi'f;ir,ll t i h i f,if ii‘ •* - 

• 'I'Mi-' ill isolaiiijiif tie- “ Vari<-I ■■ fntiii 
'-ioftiw r.]' rl((‘ I.M'nl ami imiiiirin.: 
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Ih.. lutun,. M.unieultural .h,av,s will ..rol.Kblv 

l,r ,n the nnpnneine.it of Tlie classes f.,r <.o,„petitio,. A reduc 
(im, the n.unbe,- ef tl,e pro,l„cc classes can be made by clivnin- 
aliMLj classes ier niiner .-reps, uliicl, l,ave [n-obabiy only been 
ivtaiiied nil the sehediib s nf exhibitinns on acenunt of the small 
amount ot iiiforiiiatioii that exists concei iiino them. Such a re- 
i" 'Hiiiibei- of classes tt ill enable the prize money to be 
iliel-eased 111 the important class.-.. At the .same time the size of 
(he .samples can [iroliably be iimicased until they mav oventuallv 
reach a iiiamid, which will eiial.le judgments to be- oiveu on a 
more comiiiereial scale. Tim d.-velopnicm ol the compotitivi 

side of an exhibition ,m the..,- lilies will make the present scheme 
ol arrangements and d. coratioiis more or h.-ss impo.ssible, except 
round the stamls wlmi.- lli.- seb-cte.l .-xhibits f,,r demon.stration 
purposes ar.- separat. ly stamal. Ties .Hicieiicv of the dcmoii- 
•tratioii section will b.- iiier'-as. il by its isolation from the com- 
p'tiiio cxliibiis and by the impro\'riie'nt of tin- methods ul’ 
>t<iL;iliL' and lalialliii'n ■ 


t innrat <»t tli- Allahabad jv\ liii lii n Mi x.eins lo l)f that an 
'"^hdiitmn .if iin rliiiiiicid ajipliainv- l<M' anritMilturo teiuis to 
‘Mtrari ihr all^Miti'Mi of innuiiaMahli- fi MiniiriaMal fstablisliinents 
ltd] y alivt' I o i hf ail\ an t ay- whiAi ina\’ aftM’Uo to tlioinsolvos 
.i[ )pl icat h Ml tit tlif no tdiaiiicMi iiiL:'t.Miiiit\' at tluMT et'iii- 
tn tlir jii't il.h iti> III Iialiaii A LTfifultur*', and may theroi’ore 
bf "t tiif utility, hilt that ii<» I’l al ilf\'t'lo|MiHMil at* L'xliihi- 

"I ayiMtadl lira! jM'tidma.' I'l! tlu 'fait of* ihf Allahabad 
I'Aliiliit n III ran tab*' jtlacf until \'t rv iiiiicb mumM' 1 > known ot’ the 
' ‘'‘'iHMiiic |)(i,s,sihditii > (if liiiliaii er.)|i.v Mill lilt eliaracteiks n}‘ their 
lit \arit‘tn>. In iIm na ant iuir Muali .^liows. held in the 


,,u,. : iojei;- . c. . ■' ’.i ; ; .o-t* A:: .( 'idi.it'. a;;', aibi tia- 

i' M;v n ; I .x ■ -< • ' ' ..ii- ''.i'.i .’i ;> It f- 'sn ,! by thf 

! Ill l-r mt' e ?'vT; n e' tii.t;’: ’,; saoiplws wt liiO 

'• i ;y j I ■ .x\ ! i , ; ; t : : 1 h n ' ' -w. .r , ; n: ■ - a' i a ' -■ -f"' ’ ' i ''l ' ' ' 1 '=^ " hX'b 

h- Ji.ixv ,i 1 lii p!. r. I' s .i. M-. 1 A ,;Mt ! ■ '! 'a I ">'• AU j'a-tMy 

:ii n.s i'V A- . Miixa . ; s ;e " n, ^ "'.*1 ' t :..il a Mw.p alt ! 

'ii'-'tssiiiin ,,1 ; A r:iA.a . ;M . -r s a' a ; ; it.alMai; lia nO 

d ap nt ii„ e,. , xhM-.ts . .!i 1 ., . wA, ' . ; A- lA- ; A i Ida 
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heart of agriculturai tracts, can bo otfbctively utilized to adv( r 
tise the reconuiiendations of the Agricultural 1 loparttnoiit, o, 
set up correct staudaids for the iiu[)ortaiit staples, to show th*. 
value of good clean samples of other produce, and to eucouracf 
the spirit of competition, [ncidentally they will also lie found t<. 
provide material for the Department's survey work at a minimmu 
of expense. 



Sr^iAH CANK JN IXJJIA 


Hv .1. \VAi;ri;K l,KATjlKR, rli.D,, F.i.r., 

lu'tiii i' inij'oi ilii;: iiiiii t' tl):in ii:Jt ;i itiilli'iii toM" fit unniinlly. 

'Tu^s statf'iiM'iit will sullicif'ittly iiifllcatu the object of the 
article. It i> ii'ft that tlie above indicated 

(|iiantiiy is laiyf. iait it i- a]»i oti^' that is eoii^taiitly increasing. 
Tufiity yars a-'.i India j.ujvlifi^cd I oiKOno [fais of sugar : ten 
\<Mi‘s aL,ni tin* iin|H)i1 had risrii in ;)()n.0ot) tons: now it is in 
, \rf>N <ii“ (ioo.ooo Tie fact i> all th<.‘ iiore striking when 

lavffll.M-tfMl that bifha jinnhif-s ninro sULOU' than any other 
,,Mnitrv, tlin oMiinatnd |.nuhn‘tiwn bniiL: abnut three million tons. 
Twfi <|Uostif'iis at (tiif' "orui’ t'l (h*‘ iiinid, which are - 
(/) i> tin- t ransact mn a ^oiiml "ii- ' and 
(//) fail it I'c aviiiib'fl ' 

Th,. ,vplv R. th. !ii>t n| I (I, ink. I.'.tli simple and 

,i..r,n,tr, Dunn, .D' ln>t twenty v.nr^ ,i.. calnvatnl arna lia.. 
i!h-|-Da.-t‘il ]»V abnut - I ntiiriMii acia-. whe-h an-a l\a> b.>.>ii uti i>e( 

|l„. rKpansion winut, t.ni, uil -.nnU and fond--, nw 

,,„|w tln-.au,,. nun' tlnav liaO. . ,n..nnTnAnnnl,n,mca^^^^^^^^ 

nnin. M,,ar..nn,. ar.n, wlnalDnn in I'n-t MUfnvd 

■rih'M' la.-is ai'r 'Iriinuniialrd, i.v tli- t'- .11 nviii, siateinont 

1. (. 1 /;.' 
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\s a Inisiiiess trfiiis;u*rinn, {hr [)ositinii is [K'rlV i'tly sound : (< r 

it iscloar tlifit uiuler ])r(‘st>ut roiulitions it pays tin- Indian culiiv., 
tor l)etter to other ihinys than su^’ar and in [lureliasi* tii- 

latter. It is an exjunple on a very lai'Lfe scalo of what happen- 
in tlie ease of many distriets on a mueli smaller one, some mI 
which never ifrow any suyar at all, hut always purchase wh.ii 
they require. 

But when We turn to tlu‘ seeoiid 'question and ('onsnf-j 
whetlier India can a\ oid purchasing' tiiese laryo* ( piantities n[' 
sinuir, the answer is hy no mean.'^ sim[»le. In one senx- th- 
p<>sition can he defined, lor it is e\ident that it will only pay ih- 
eultivator to i;roNc im ire su^mr if (i) its piiee i'ise>. oi-(ii) the erop 
can l>e raised more cheaply, oi' (hi) moo' -uyar ean he pioducni 
per acre, or naturailv it a coiiilnnatton tlir>e eendilion> ean h- 
realiscd. iu'^ai'dlno ^1) it is liiyhly improliahh- that any ri>< ii: 
price will occur. It is true that the w'orM's d»miand tor .-ii-ar 
e<tu>lantlv luereases, hut thr tutui'r iij -uoar ma\’ he « xpcetrd r. 
he similar to it^ past, ami it will hr pioduerd iiioi'r and iii'U. 
elieaply. There i^. ho\\ e\ oi , nnr important pomt whieli dr-n \ > 
mention here. \Vhil>t it may hr rxpreb d that -iiyar will ht-rmii- 
ehea])er, then- will he a liiiiit to -tieli tall in prirr. lirran.^o tie r- 
is no pi'oljahihty that all tlm otiir] -ii^ar produoiim- emiiitie' 
could to'vether ■''tl[>ply Iinlias \\li'ilr (Irmainl. Tin* laltrf i-, 
ahout. million ton>. At I li** sane' t me. >0 rn su]ipo>iii*j- oi:- 
million ton.- wrfe imported, thm would hr um ri a'''ni for a>-mniirj 
a I'ise ill the [>ri(‘'', Alst) m rr.-pm rf i*« mdi! ion (ii 1 w hi<-li impli- ' 
eheaper laljour, tle'O* i> iio pruhalniitN' "f thi- h.-m*,;- I'reh- d 
WRoes will I'i."'.* and rl;'! ivulMiral ma<*hl!e i \' ha-, not >.p far le lp* ' 
to ih.'crcHse the laljoiir hill toi' eiilt 1 cat i ! il;' or haiwo-t iiiLi’ tlif.-nya? 
cane crop. At tin* .-atne time t hfi’r i- soiie' i' \ idoiec that 1 In* e>'0 
ol cultivatinLj an acre (d eaiir m India is lladi o>timal' - 

tills at ahoul l\s. (),) -*8o prr aero h is not ra.-y to e'lmpan 
accurately the cost of eullivation m otlmr eountries. hut so la: 
as 1 am ahle to rlo so. tlie follow mo |j);^y 1 ,,. oi\*en. ( 'uh;n l\s. loo 
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lis. 2(> : Ja\'a, J(s, ,J(). Hk* r-stiiuato is bused 

,,jj ;i |))’()(1 lu*Uoii of abuut :>i) ton.- caii^' [x-r uci’n. But if the eost 
is, India is I’cally -reator tiian in Java, it is dilhcult to see liow 
ii call be redueed. dJjo solution of tluj dillieulty clearly de})eiKls 
Mil condition (iii), and if Bnlia i- to avoid liei' eaurent very large 
vU'^ar bill, she niu.-t inenjasf.* the outturn per acre and eextraet a 
]:u'U'<'J' pi’opoi't ion of the sugar wliicli is in tlie eauc. 

It will probably be liest to einisider first the ([Uestioii of 
rvtraetinu’ ii larger pioportioii of tin’ sugar froin the canee It is 
wt'll kinovn that lln- amount of iui<*e eN[jre>sed from cane degauids 
Mil the olfieii’iiex' of tlm inilL \\b’ aiv not considering here 
wlicilier oin* sort uf raiie will yin’Id more juici.' than aiiotlier, but 
|na'el\' tbo outturn of )uier from any cane- wlnm ci'usbed by good 
;iud irid mil!.- is/spoet In e'ly. The b., >t mills al'e no doubt those 
aliicli arc woikiiig m the Imuo faeiori.->, Ite-rc the [n'eseuce of 
the ciigiiicc-r that tho mills ni'o k'’[»t in good i'cjiair. and 

and abovo tbi-. tbe 'Min' pa-- - from the tii'-t mill along a 
'■W vdw ' t<* a .-oeoiitl mill and i.- on tlm way wetted with water. 

(I, at a fiinlmr puanniy of juie- i- obtained, albeit much 
.Idatrd : olid tin- piort— !- i-p. at-d a Iliinl tiiiic in the most 
n, .Mir] 11 factorit -. Pa-.-ing !r<'m ibi- in tin dowiiwaid sealc. we 
iiavr poNVor dnv, !i iNill- badlv eaivd foie ilie -mall inm builuck- 
hi\ou mill- -o kmge!^• u- d l-v ib’ eultiwdor. and finallv the old 
ao.dmi nnib <d' varioim palt-Mi- whieli have prael ieally di.-appoar- 
-d in India. ( 'oinpai iiiL: the -nmll bul oek powm' iron mill winch 

i;;,v roiiiM into -Ut'b gein i a! U-' m I lalia dimiitg dm last twentx 
v<ar., with ilieln -i -loaiii-di'w- II mill-, i' 'i- guite easy to argue 

diat tin- lattm- wilhAiram inin’liiie c'-- Migar fioin eaiie than the 

IntniMf. If i.otb aro in good reinir. il ]> proieible that the .-team- 
.biv. n mill will extract from .an- oiglitli to one-tilth more. With 


iln- 



aid of ibo b, ,v/ mill-. Will) doublo and 
cent, of the luit'c 1- obtained. ' ll'olll 
foliowing. It is usu.al |o obtain li'< 


1 b!e crushing 
w liich we may deduce 
iin the thick varieties of 
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cane grown in ISoutheni IikUh 70 poi nnit. juiuo, tli(‘ total hvuy^ 
about 00 [K'f cent, in tlu^ rane. A stoanMli'ivoii mill ol tvj.r 
with double or treble erusliiiig will imi oKtract more than alx.m 
80 per cent. From the thin eanes eontainiiig nlxiut So per erm. 
juice, a pattern liulloek power mill will extract fW) pin- eem.. 
whilst a steam-power mil! wmihl extract about 71) per (aeii, 
Uni’ortunatelv the small bulloc‘k-(h-i\ eii mill is nttem at a dis 
a(l\ antaoe lor want of bring kept in good order. For I'xaiiipl. . 
in a test made by Mi'. Mollison .-oine years ago at Dharwar’ «'ie 
ii'on mill ex[iressed oiie-sixioenth moi'e juice than ?uiotlw!' 
pattern, and Ivhan Bahadur Md. 1 ladi (pmtes r eases in which a 
Well-made mill e\traeletl ti'oin one-tenth u]) lo inn>-fittb ntei. 
juice than mills lound in sillaecs. .\gain. Mr, Moreland ha- 
stated;; that the examination of the stork of mills ni oiie suy.ir 
cenlt'c revealed tin* tact that irD nm- was til for usv*. and t]>* 
same was found in another lai'ge tract ol country, and he ,adib 
"at a vr'i'v low’ e-^iimit,' [ believe that tin* etlketivt' yield e!' 
juice pel' acre could be increased by lO (n | h pejMsmt. i( elheldii 
mills were ])roeUrable ' In tact, om* nf tin* ebief defeet.s ot lie 
small mill is the <litheiilty ot' m.aintaining smdi a N'ery lary 
number in good working *n'dei . 

Adding to delV'Ctive working tie- fact that tlie best {»! tli-s* 
small iirni mills could not conpiete with tbe be,'>t power milk- u. 
whicli tbe eaiie is " double" crushed, one i,> apt to assume iha;. 
were all India s cane (‘i ushe<l by tlie latter, an increased yield o| 
something like one-fifth more sugar would result. Ami one-tilt!: 
more sugar is erjuivalr-nt to India s imports ! Bui such an e.'.i inrii' 
oyerlooks one or two features wbieli eonsiilei'ably modily it. Ir 
tbe first |)lace. all llie cane nt‘ In<ba will not, in our time, i)eeiU'ii 
ed l>y tlio best power mills, (hreumslani'cs are genei’ally op[»o-oi 
to such a huge cliangf;. 'Idien, secondly, power mills are not nee* > 
sarily better than tin.* small iron mill. For instaiuas at. the reeetii 

AL'vi^-ulnir.'it N". s, ji. I'l 

t Sii'_»ja-<-;it)c hi'hifitry "t Csiie-.l l'io\ in*'- i>\ s M [i.-tu:, p. Cl . 
t Ajrjriili nral "t lii-lin, li, y. DC 
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|■;^llibitioM !il Allahnljad one uf tin; lattur typt lieal soveraj 
l„iuor mills ill Dpijii eniiipotitiiiii, Uimigli it must be here noted 
lliat the latter wer,: only .'ingle’ erushers ; that is, the be<mss 
',v;is not treato<l with wat^'i aiul tlieii aoain cnit^hed, as in the more 
jMi’fect types. Ihirdly. \eiy (jiiaiitities of e^ne H}’e refjuired 

[n feed a L^<»od steani“(]ri\ en mill, and this means almost necessarily 
;i serious delay aft<n- eultino tin- cane In-fore it is eiuslied. For 
instance, cajif- has tn In- Iji-ouM-ln some 40 or 50 miles by rail at 
tin- pi'esent time to soiiif- of tin- mills in India ainl is certainly 
not ci'usln-d In-foi't- tin- s -(-ond or tliird day after hein;^’ cut in the 
ti(-id. Nm-h Patoii in liis valualdo pa[H-i' ’'\(jtes on Sugar iri 

India places gn at wt-ighr on tin- importance of this factor 
(ait cam- siilfois (iopi-f-eiat ion it' not cnisln-d within 24 hours. 
Hut In- ens wln-n In- attiiOutos (p to tin* general Indian prac- 
tice. loss Iron) tlil> rau>e. ( hn- ot' tie- gii.-at advantages of tlte 
jii'e.M-iit system in fmlia i> that tin- eatn- is t-ut only as it is re- 
i[uir(-d. and In-iiee does vulf*-}- irom tlu< sourei- of depreciation, 
ludoed l(>s> of' sugar (Voiii this cau>e Would Inna- !<■ he set against 
the \'ai’ious advantagh-s \\hteh tin- >toam driven factory offers, 
III an\' ease, whatevi.u- extensnin of >teani power eru>hing there 
niav ho in tin- near tutnre. it is certain tliat this will not make 
aitv /o/v/c ditfi-reiu-e in tin- aiiiMunt of sngai’ widen is obtained 
fretn the cane grown. 

So long as tie- groater part of tin- people of I ndia are san’slicd 
with V'O', Its prodii'-tioii is le.-itlier a |o>s nor a disad\’antage. fuit 
ratlier tin- re\er>e, because Imth in tin >- ti>( ot a sweetmeat as 

alxi in that of a jot ,d-st ml' tin tnola^ses niclndt d in the ;/' 0 ' is 

in>t as valuable as (In- ram- sugar, Ai iiierease in the numhei 
■■I I'aclnfit's 111 India 1^ na douht d, >irabl,Mii nrdnr to supply a 
pai'l at h'.ast of llio ilcniainl I"!' vvliito sugar, but thoy will lU't be 
a moans of iiirroasing llio sugar y.,'.,-/a,m'oo in any maiked 
dogn'o. If the yo-o-Zar/;,,,, IS to iiuToaso, it nuist bo by ineams 
"I' (/) a largor outtiini of e.iiie por aen’, [ii) the cultiv.atioii ot cane 
VI. I.ling im.i e .sugar at llu' mill, and (oV) an extension of the area 
mi.lor eama ami the pimbKin m largely mdepeiulent of whether 

tiio eaiio is rillshi'd by ill.' etllti\ator .'!■ gi'es to a laetoiv. In 
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this subjoi't it is wvW to iMnu[)!iru the (Hitturii of .su^ai 
{ler acre which is reiiliscil in (lifferciit countries ; J:\va seem is o. 
head the list with an avoraoo ol to t tons peraei'o ; DcineraiM. 
Mauritius and Queensland [irodiiee ratliei’ under '2 tons. (\)niitiL^f 
to India we have : — 

IK'mKav* 

Ma.ii.H ... 

KAstt‘Mi ileti^.d vA A^^^nln 

... 

l n itc <l I’ll i\ iiii . - 

Kiiiijab ... 

Altliouoil lhe>e ti;_fur('s Icpr tin* several eouiiint's ai'r iihI 
strictly eoniparahle. heeuise ‘'suyar in i'oiintries outside India 
means more or le>s retined suo;u’, whilst in India it meaii.‘> 7 . 

they are lie vei'theless use till for our [iur[iose. 

Firstly, they >hiow ho,s' much nioia.‘ i.> ohtaiin'd per acre in 
nio'-t eountrio> I tiati in India. Itseimi-. <’p'rtain that. s» ]ony 
the dis[iai'ity is s<j -Teat a^ it is. .^o l.piiy will tliox* nr]], !' 
eounti'ies he able to [n’oduot* suyar eln ajH-r than India ean. Thai 

this is mU [irineipally dii-' lo llio eeiiti’al laotory sy.>teiii i- 
kM'i'tain. The liyui'es ivpr* sriit |)riia'i[rill v diilereiiers tn 

/h/J. 

Then, seeoiidly, e',ii>idoi ii)y |]|<- Indian outturns, it i> evi*!' m 
that the ti'opiral part'' ot' India pioducr m^idorahly nnn’r 
than tin- I nited ih io im-es and the Fuiijah. .\nd in I Ids lios pi*T- 
ahly one oi‘ the ’• kry> ’ ot‘ tim -iluation. It .-<» happens that l-v 
fai’ tile yisrator paid oj' Imlias .-ULrar-t-aiio anw lio^ .nu>i(h‘ ih- 
tropie.^, and comairreiit ly a ei(ii.>i(Fr,ihI\' lower yield pfi- aert i.- 
reali.^ed. Tin; (|U('.-^tioii tlnai arix s. ii i-ca-onahie to expert ih n 
these .''Uh-tropical eouiilties ean 'ocr j)roduer .'Hiieli yield.v as tii' 
tropieal (.‘ountries do i' And In rr h t it Im- notrilthal India se.n.' 
is not 0} low’ <|ualily in .-o far a> propiprlion oi' >uwar in iF 
juice Is eimrianed. Aveia-e ealir juiri ill »la\a iMpiitaills lii'iii 

l„i-t !iw inn, “ t iniMiuif.ua '•>, hit 

■ '.f M;' ’i.it'.iji nnu-ll i-.'ii'C Cy e- w.nuni ii-,:!! hil>l!,y- n- ■ I >» j>:ie i.s- iil. 
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I ,, to 17* iM'i-eriil. of suon,', u liicl, is oo taiiily not hio],,.,. th,in tlmt 
„r [n.linn ciiiirn Tlioso liouios will app,,,,,' low to”oi,„. n,„U.|'s. 
li is iplito trun lliat so„i, cano o| own in Java is liclif.)' tlmn tliis 
ainl runs up to as mucli as yu par o.-nr. : Imt this is likewisp tin- 
rase ill India. Lhe ili.Jects o| the Indian crop hip (i) siiiall 
Weight III caiie pi-r aci i-, and {n ) a hieli propoi timi of fibri' in the 
.■ane, whieli eaiises, especially in sinyle criisliiny, a low vipld 
(tf juic‘<‘. 

'I Ih* pl'< kIiK'I i< 111 ot Iiion- vif^ldiiK'* 

Iijm!) pri)|Mii1 ions ()| juict*. cniiiaiiiiiiL:' liiudi suo'ar. 

ar<‘ suhjrr'ts wi'W uiM lrr>i ( m ni. liut ila* -olution of tliP prohleni in 
India is not l>\' any nipaii- a >iiijpl<7 ota-. Tlip I’nitod Provinces 
iiu-linl^- Miot'' than Indi tlif^ ^iiyar-oaiio ai’t-a. and tln^ visitor frrnn 
lithor cano-yrnwiny (.•nunn’ii s i,> at ttnen struck l)V tlip small thin 
catit's wliioli art‘ noarly univcisaliy Lfr^ovn, \V]iv yrow such cane, 
a cane indeed which ('ontaiiis a hiyh pi'opi irti'm of tihre and con- 
sc<juently yields K^ss juice to tic- mill As a matter of fact, the 
tt'aierai yrowth of the.>sc thin caiics is iiot duc trt mere ie-norance 
on the part nt the eiilti\atiii>, Ihick cane', oj' licttcr (jualitvare 
yoovn in small <|uaiitily \ a-rv wididy thi<aiitheur the Province 
and are called /^/' 0 ,,/o^d wliieli are. ]iowe\'er. eeiicrallv >oId t'or 
cliewiny, and only in tin- ei ut Divisieai is a moderatelv thick 
('am' ('rushed thr suyar manufac-tm e, \\ hy i> this tlie practice ' 
fine reason yivam is that tlu' /f-'/;o/trv are not "sweet.” that is, 
the Juice is said to emitaiii a hov propoi'tiiui of cane suyar. Such 
‘Aideiiceas \\ e have does not >upport this ai’eument, Pren it 
the ! /'/ov are some \\ hat s\\ t ctei . thev contain less juic(\ Assum- 
ing for exanijile that the juice of the TcAs contains on the whole 
!/ [ler (‘(’lit. sui^'ar wlnUt /*<"' c(miai!t la percent., then 
•''iiaM' tin' ( I'/ts vicld ahoiit ao pi'i’ cent, juii'e, and the Po''iid(is 
f'* p(‘r (Viit. iuic(‘ at the mill. hMi pounds of 1. kl> cane will 
yi'ld 17 X pounds of siiyar at the milk whilst lOh 

pounds of will yield ih \ 7-l0'5 [KHinds of sugar, 

^hher ri'asons aia* tlnit tlie Po‘Oohis are mma' hahle t() disease 


• n.i' /iiflM'iivil!!' DM. I 'o;u' KDiiur, l>y W, KiiUTr, \\ l.ir. 
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iind are more freely attacked ky jackal and \)\yr, Alsu tlun' lia\i‘ 
not gtMiei'ally tillered so well in Beliar as t hey do in Sonthern India. 

A first eciusideration towards the improvement of eaiie as 
.sugar [)roducer is the eulti\atioii ef a eane which will grow wt 1! 
in the partieular loealiry. Xotliing has keen more striking wli. i, 
attempting' to ini[)i‘ove tlu* yield of eaiie tlian the smisiti veiit.>> 
of newly iutiAHliieevl canes to novel tmviiAminenl. 'I'liis is of cour^.- 
well known, but perliajis not geiunaliy realised. Foi' example 
two varieties of cane were (>htained from .\[auritius in ls‘)i }<,j 
growth ;tt PtMina,"' In respect of weight of cane tliev did wt-ll. 
hut iusteail of yiekling jnict' iamiaiiiing Is pto' cent, smon- 
had been expected, they oiiK' L-ontaiin d some In to I per rt in 
They only slow ly im[)i'o\ ed, fSimilai-lv canes brought from PiM>iia 
h'oin Hurd wan and from Sahai’anpin' to ( awnpore in istiT '- ivw 
very dHfectively. At Pus.a. ton, many ol' the vaiieties wbieh ha\.- 
been obtained fi'oni othei' parts of India have failed to dn wa ll. 
At the same time, and conversely, somt* lia\e don.* well, and 
liave yielded good ei'ops sound and rieii cane, tiiough suhjert 
to disease in certain yeais. ('uriously, to(», among those that 
grew well at Ihisa weie tlje twa, Mauritius canes fiom ]^Jella 
which did so hadly Ihme at tir.t, Th.*se yield.'d jun e eontaimne 
1 to 20 j>ei' cent, uf sngai'. 

ihus it follows tliat when atteni[)ting tu inipjane the emn- 
ot a district, a most lal.uri.nis piec.* ..f work is involved, extend 
mg as it must <lo oxer a numhei of years, in .ndei to ascertain 
what varieties from other parts may do hetter than the h.cidon. . 
Again, wiiat is ascertained to he the la-st cane at one Pxj.ennieiii 
Station is not necessaiily appileahle to a wlmle Proving. 
Ouing to diflcrenci'S oj soil and climate each sugar-growing 
Province in India would re.piire s.weral sugar-caiie stations in 
order to make the wa.rk at all complete. Ami the work caiinel 
inucli ahiji e\ itited, <,*\ccpting tliat in sonic parts, mere partidi 
ku'ly tlm tropical [)arts of India, the varieties already grov.ti 
are of a high <juaht\’. 


* -Ifniinrtt, Vol. I , p, 
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Tins is tlie line of invest ii^ntlion adapted by Mr, Clarke, 
A^i'ieultural ( diemlst, I iiited Prnvima s, and is </ne of the most 
[iiijHirtiint that can he I'oilowaMl. 

Anothei' nnaioh <>t iner<Nisin^ tlie outturn r>f' simar per acre 
i> by lilicral niannrin_i(, It is unmM.N'S.-ai y to stiv tliat the crop 
ji sponds to lih^nal inaniii'iiig. It is not. ho\ve\ei', the case that 
t|jt‘ cam* laml is not luannrod in Imha. Prohablv no crop Is 
n-rated more liberally than i> tiu- .^uoar-eafif- cj‘o[) in respect of 
^.mhI (■ulti\ation atid inaiiuio. In >oiiio paits. notably tlie 
Doecan Itisttiots, \'<'i y lilMial ([Waiititi^^s ^>\' nioiiuis-aie irsed. and 
it is hero that tie* outturn is \s iy hiyii. In ino>t parts, especially 
rho Tnitod Pi'o\inro.'< ami tie* Putijab. tie* (jUaiitity of manure 
• miplovod is eortainiy small. In laet. in this i*espect the 
CK^P >nth'i> liko all (itle rs ill India, At the saino tine* it would 
1 m‘ a niistak'* to suppo-i* tint h\- libi-ral iiiaiiuriny the outturn 
can he im*reasr(l oii«‘ huiidi'^'d pt*!* ('('tit. Soue:* expei'inieiits were 
ii'ailf at tie* (Ja wii[ioro farm leu w-'-m tie* yrai's 1 and ] DUo with 


thooi>ject of tryino to iduaiii tlieiv as laiyv outturns as are 
(’Minnioiil \' ohiaiiied in llie I)<*(*t'aii. 1 lie>o .'-liou'od tliat the 

le'eviost eiops raised were mit lUie-half as laiye as tleise ol>tained 
in the Deceaii. and inoreox au* some ot the cane, iimre especially 
the thin " rU>s." suffered depi>*eiatmn it' ([uality, Moderate 
aHowances of iiianina* would no doubt be of advantayo, but 
to employ the laroe ijuaiitite*s which are used in Southern India 
would prohahly ilo haim. 

lassiii..- iniin tlirs.. oinsnl.'i'Oi.His tluMiH-re.isrd 


V1,-K1 of rail., in alva> ahva.lv Uli.ln tlm 

.'I' a ('Mriisinii Ilf arra. « ni. rl « itli I w.i taet.s. l!ie 

."n- is tlial. (Icsiiit.. til.' r.'iislaii! iiaarax' O' total eultivated 


aiva, larof. iiii.|a.asr .4 iiiiports, and iiu'rrasfd |irirf .4 </■"'. 
lias lii'i'ii a I'ontrarlioii .4 aira uiidt'i' suoar-rane. flic 


tliere 

tliree 


fi\e.year a\eraLtcs which 1 have ijuutcd imiicate tontiac 
lion of some lOtt.OtUf acres in lo yt'ars, Statisdes au peiliaj . 
n M alt.i-ntlu'r ndlal.K' in su. li nas.-s, l',.r iiistanco. tli.' ooiitnu- 
ti'.ii ill'll, U Ciiitcd ria.vincrs in OlU-1 I in emuparison xvith the 
pievious five years is sonie ',’00.000 acres, but so lecentj 
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lt)()7.0S rhi'^ Province tlio laivost aivji of tlio last -0 \a ^,:s 

On tho otlior l)aiul, tlu' Pnnjali (ao[) (4‘ 1!)10'I1 was (>n<‘-t In.,! 
i^Toater (niorf timii MJiijXh) aeros) than tlio last a yrNirs avci'n ^ 
hut the latter inelinletl t w<> ci'o[)s via’y niueli hflnw t In' avria-, . 
At the same lime thei’e is, I know, a Li'miora] tt*eliin_;' ni' 
anxiety in regard t<> tlie rnitcd Pi-o\ incr^ ert^p, f(a' if it i< tM-t 
oontraeting. it is certainly not expanding. In Iv-ngal. Om,,. 
wliieh includes tlie second largost area, tin* answor is ovrn nn-!. 
detinite. It seems then uinr'asonahh; t" hnp«> I'dr any laig,- 
ex[)aiHlon in rliis part ot' India. Oilier mops jiay th*‘ eultiv.ie.i 
better. 


Oiu' ot' tln^ mo.sf cui'ious facts in rclati«m tip Indri' 
sugar-cane aioa is that it is marly p utirely >iiuatpil isuNiph 
the trt)pies. Hitwctnnrs it tliat the roiintiy whicli prppihii'' 
imn'c sugar tlian any othm- slupuld grow the crop in ihtmm'O 
tem})e!ate [>arts, whilst nearly all tin* rest of tln^ world's ran-' e 
grown in the tropics ' It is (M'l'taiidy not la-raus.- thr nuttmi: 
large. As alrtnidy dcmionmratod. this is fai' brlow tho troppir.-t! 
average. Tin- (‘\[)lanatiip!i is probably two-fold. Firstly, ilh- 
Iiulo-Oangetie alhn ium is a soil which pos^f >sr.> an uiiimu t: 
fertility : a fbiaility probably largely due to it> watordioMin- 
capacity. A cro[> ran (.'xmt in it thnnigh tlm hot wrathrr wi,'!. 
it would fail in most sods. Srromlly, and probably principally, 
tlie facilities foi' cheap ii’i'igalion have hr mi groat t-r in thr rnii-ii 
Provinces tlian in otln r parts, d'ho canal-ii rigatrd ai'<'a ha' 
always lieen large and wlmia' de[irndmi('p‘ ha- Iprmi on wrils. ih- 
sub-soil wjiter is near thr siirfar^-, d'lirrr is also some support !-■ 
this ex[)lanatioii in tin- fact that the Ihinjiih is tlm only [irovn: '' 
in whicli a ilistinrt incrrmsf* of’ an a under ranr lias ooriii ird ir 
recent times, and this is tin- proN iner which has liad a larg<- m 
crease of canal irrigation. But is .it ihpI a fundamental mistale 
for India to grow most hri cane m thos*> par ts whm*r Hie 

outturn per acre is nccrssat ily so much hrlow tliat of coinprlmL: 
crjunti'ies ’ The fact of it being so at [U’rsrnl is not a compl- 
an.swer. One iniglit have hopc-dtliat with tin' iru'n'asrd iniga’"! 
ar'ea in Madras, .some .sign of an inciaaised aia‘a umler' cam' wrci^i 
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Ijcronie evident, but upparontly her peo])le Hud it pays better to 
<,rn\v ( Aiidro[)o^<)ii soi'oiium). Kastei’Ji Bengalis again 

"uinther Province [jossessed (d‘ a chinate more in accordance with 
t]i( recpiireMucnts of tlie cano mop, bi.it lier.e , jute holds the 


J:Jut if, foi-(Jiie reason uraiiothei’, it [jays the Indian cultivator 
l„.(ter to to'ow otlioi’ crops than can(\ wliv sliould not Burma 
,„ake ail atteiii])t to compete with and Mauritius? The 

(.Ijiiiutie comlition.s art' there moiv inairly akin to wlial isrequired. 
Tie' drv " Uot'WeatleM’ " as it is undtu-stood in tlie Gangetic Valley 
i. ah-enl. In its [)]ace is a lieavy rainfall distributed throughout 
th. months of April to Nb.vrmhm- ; the temperature i> eonsider- 
al,ly nioi'e unif)nu and does not l eaeh the high tigures socommon 
to ihe Uniteil Pi'<tvin<'e^ : at tlie satiie time the humidity is 
roiisiderably highei . 


'fhese elimatologica] featuiv's are much more in accord with 
ti„. ,v,(uiivn.viits Ml' th- Him IimI Weather of the 

I'liitM,! Ihdviiiees an i xcM>-.ive ti'aiispiration ot water, 

1„ ive.nit WMrk on thi> -ulijoet at Pu-a. we found that the 


L'UrVe re[jreselltinu' tlc' 
illustrated it! tin' ehart 


waiff i'cquii'ement ot sugar-cane svas as 
IT wlierra- in a humid climate it would 
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Thus, owing largely to the low hiiniiility and high teinperatuiv 
during April, May and June, especially in A[ay, the watei' rtopnir 
nient was considerably greater than would luu’e been the (m-c 
under more moderate c()ndilions. The water indicated in tlir 
statement is that actually trai\s[)ired by the plant, in addition 
which there will be a further considerable <juantity which is simplv 
evaporated from the soil. 

But in any case it must. I think, he aeceptcii that so long 
India’s principal sugar-cane area lies outsidt' the ti'opics, so beic 
will the yield per aci'e* remain far below tlnit of the otlnM' prin 
ci[)al producing countries. 




PL,ATB XXXIII 



TJfK .SU(iAK FACTORY FXIUHITER IN' THE 
ACKICUl/rURA). COCKT, ALI.AHARAD EXHIBI- 
TION, Rv Hkssks. reair, ( A.MRREl.L & McLEAN. 

l!v n. r Hl'liT, RFC,, 

D'-jfiifil >,f A'lro^aiinr--^ 

As this factdiy tonned oiio of the luost popular exhibits in 
tlio A<(ricaltural Court, a low no ton desciibiiig the result of the 
season’s working will pi'obably be of interest to readers of the 
A(fr«»li nd J’oif'jtfil Tlie inF'lheieiicy of the ordinary native 
method <d pi epai'ing sii^ar, i^vcii wlnni carried out by skilled sugar- 
hoilci-s, as is tlie ease in the J voliilkliand divi.sien of the United 
Provinces, is ^\•cll rccognisetl. The ditficulties attending the intro- 
d'uctioii of large cciiti'al factories ai'c also e(jually obvious. The 
jircsent phi] it. although by no means the lirst modern sugar-making 
plant erecK'il in these pi’ovinces. I'epreseiits the most recent and 
proliably tlu' most sucec>stul attempt to combine the efficiency 
of modern siigaronaking macliinery wiili a capacity suited to 
th" eojiditions tinder winch eaiie is commonly grown in the 1 . V. 

Tins factoi'v is dcsigmal to turn out lA tons id* wliite sugar 
pt-r ’J I hours working witli average geod cane. In design it 
diller.s littlo from laiger factoj'ics except in the omission of an 
iiuerniediate \ aeiiuin e\ apoi ator. I lie ciine was crushed in a 
a I’ollcr mill fitted with a pair of >p]iitii,g rolkrs and with three 
‘■ru>hiug rollers. W itli ordinary g(Mid thin cain' etf the type 
known as I'lh in Xortlicrn India thi> mill was capable of dealing 
with a!)out 1)0 tolls of cane poi lay. and gavi- an extraetictii of 
por ctmt. The |uioe passing from the mill, attei' carclul straining, 
w:is limed just .'^hort vif ncutralily. It ^vas then [>assed tluoiigha 
juice luRiter, where the tempmaiture was raised rapidly to .SO h. 
and then passed into the subsiding tanks, hroni the subsideis the 
I'liec was drawn int(> the eliminatfU’s where it was again rapidly 
h'Fited by exhaust steam until albuminoid matter was coagulated. 
Cl. ‘ juice from the (ditninators pa>sed tlinuigh a hag tilteraiul the 
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clear juieo so obtained passed direct to the vacuum-pan supj v 
tank. In the vaciuiiu-[)au the juice was (‘va[)«) rated, usiii;_; ,, 
Tonicollian vacuum, to crystallization [a)int and the “^naii: ‘ 
built up in the usual way. The “ massecuitcs ” obtained wasdicii. 
ped I’rom the vacuum- pan into a rotary crystalliser trom when-v 
it passeil to the pu^-mill and ccntrd'u^uil. In ord(‘r to prodic. 
liuely i^round and dry sugar, tlic t’actory was iilso piovided with 
sugar-dryer, grinder and sifter. Plates XXX\ , XXX \"I :n].i 

XXXVII. 

It will be seen ti'om tire ahr)ve descri[U)nii that tin* factoiv 
difters from an orditiary central factory oidy in sizr and in tli* 
omission of the usual “tilple etl'ect intornnaliat^' o\aporator. li 
was deinonslratcd thi'ouglioul the exhibition tlial a small laciorv 
this description could work etiiciently and rcgulai’iy witlmui am 
intermediate evaporator. As, howevur, dilute juices were talon 
direct into the vacUum-paii, considerably moia eaie than u>uai 
was necessary in boiling, and the tiiin,' ueanipi^'d in [U'rparing a 
panful of niasseeuiti^s was necessarily eoiipiaraiivt ly iong- i. 
Whilst fully recognising the' iiiercased heal econonu’ obtained i.v 
the use of triph' the makers of’ llie plant decided to 

this as they did not consider tliat a commereiallv etlien i,! 
evaporator of this type ceaild la* lilted to a factorv dealing wni; 
less than 4 tons of sugar |)er 2 1 houi s. 

The factory now described was considered to he the small' >i 
po.ssible, and this particular size was chosen hetaiuse it will deal wit!- 
an area — say 1 .V acres pei' 24 hours, -wliicli can easilv la; »»htaiii- d 
within a reasonable radius in any good cam* gi'owing district. 

It was tound that a sugar suitahh* for dni'ct consumpti‘>r 
could be produced at a single o[)cratif)n without using any oth- r 
clarifying agent than lime. By careful boiling a fine crystalhn- 
sugar, corresponding very nearly with Bareilly kiimxK w i" 
obtained, which commanded a ready sah*. B^' drying and crushit!.:. 
a fine granulated sugar, correspoiuliiig very nearly in appearar' ' 
xvitVi native G/o/ro, was obtained. Xo ditficulty was experienc 'd 
in regard to colour. It is, o^' course, universally recognised t 
the separation of large crystals from massecuitcs is more ctli< t' 
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iliau the se[^arHti<)n uf sinallei’ crystals, and in cfniiinercial practice 
,,udi factory owner would have to decide for himself whether to 
^i^^•rit^ce ([uaiitity to ^|Uality, or. in other woi'ds. whether to boil a 
or a small yo'ain, iii l;oilin^ a small giain miicli more sugar 
j,;(>,ses tlii'ough iiit<^ tlm molasses ; this can be recovered in the 
M r<md o r ni<das>t's sugaj', and it was found that lyv careful boiling 
a niolassrs sugar ot' good (jUality and colour could be obtained, 
'[dif whole of the >t<aim for the I'aclory wa- nhtained froiij a single 
hrrder fitted with a sjeMUal gr-ite for hiirning megass. Under 
I'av.airahle circumstaiiers no otlier fuel was ]'er|tnred. 


II -I'hririKNrv OF riiK SuoAii Hfcovkkv, 

TiiK only [)ossihle way of judging tlie efiiciency of a sugar 
laciory hv dctta-miiiiiig what [lercentage of the sucrose entering 
ill the faetoi'v in the form (d eaiie or jiiief" i> reco\ered as maiket- 
ahle sugar. A short test (d'this <lescri|)tioi) euvering two full days 
working from cam* and tlm suhs -ijuent hoiliug of a secnd sugar 
from the mola>ses wa> eai riod out aftoi' th" ehoe of tlie exhibition. 
Ow ing to the short tine* at ' air disp< -sal it was derided to deteimine 
lie- percent ego of sugai' I'eeover.Ml from tlio juiee, Xo chemical 
-■vamination was madt- of tiio rdleieiioy of the caiio crushing mill. 
On tin* Hr>t liay 2 .:: Id gall.-, of juice eontainmg tlie 4 .(i 9 G' 3 ln.s. of 
>iigar were su[)[)lied to tin* factory from whieli l.!0-]ll.s. of first 
oigar was na-overed e.pial to l7 d per eoin. f )n the second day 
d.ldd galls, of juice c<aitaining d.4oiCdlhs. of .ugar were supplied 
from whieh was ohtaiimd I .sg; -dlh. of first sugar equal to aoX 
j„n-cent. From the mixed molasses aggregating approximately 
lla oalls. ami eontainiiig 'J.a 1 dlhs. of sugai' fh dlt'>. of second 
Migar were ohtamed equal to id Oo per eoni, of the total sugar 
• titering the laetorv as juiee. 

■LV |.„al ,v,:„.v,v.,l 

, 1 „. i„, I k jk.k. 'k- .ii. K 

''-'4 anil tO'O respecMvelv. .-uerose lecovered as-- 
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SlA'tAK lkft in ^Iolassks. 

On the Hist Hay L^‘)4 italloiis of molasses eontainin^' l,547*Hll s 
of sucrose were produced, eorres[)oudiuo to d7’S per cent. o{ lii,. 
sucrose entering tlie factory, leaving iOO - o7‘S - 4(75 eipial to I .. y 
per cent, manufacturing losses. 

On the second day ISl galls, ot' molasses containing Ih-. 

of sucrose were produced eipial t(^ ’4S‘4 [ler cent. Ijossin maim 
facture, 100 - r)4 H - tl8-4 egual to KIT per rent. 

On the average ot“ two days of 7,41Mi-,j Ihs. of suei'ose supplied 
as juice, Ihs. oi‘ \]:\ b [)er cent, was left in the tirst mola>>rv. 

of which 1*T8 per cent, was suhseipieiitly i'eeo\t.‘red, leaviiiij^ Jn 
per cent, in the es Aor.s/, T in()]asses. 

Tln-re is a marked ditt’eremH; in tin* lerovery of tirst sugar 
on the Hrst and second day, and it will he notetl that thi> o 
entirely in the lecovery ot sugar tVom niassecuites. This is die- 
to dirterent systems of hoilings adopted on the two davs 
During the tirst day's trial the factory manager asked [lermission 
to work by the |)rocess known a> “ seeding ' in which a small 
(weighed) (juantity of crystals i> Introduced into the \aeuum-p:ui 
in order to proniotr* ei’ystallisation ; this is a metliod in e<immon 
use when sugars tor diiaan ei)nsum[)tioii are made. It did imi. 
however, in tlu' present iiistanee give sueh good results as tie 
<n’dinary method ot ‘graining in the pan. A> two days’ work 
barely gave eiu.)ugh molasses tor the' preparation <4 a sfaroml 
sugar, it was iif)t [lossihle* to W(u k u[) the two lot." of mola.">' > 
.separately, and conse(piently it is not possible to >tate w hat tin 
etiiciency ot the tactory would ]iav“ lua'ii, had tlie seet Hid 
day s ettieioney in pr(;duetioii ol tii>t sugar been maintained Df 
both days. It we as.^unie that the etiiciency ot the second 
sugar recovery remain, s unaltered, we f^htain j4 ‘.) plus I‘J s egu il 
to 67 7 per cent, iiist'jad (4 6dTo j)ei' cent. This assum[)lioii. 
ho\ve\ei, is hardly justified since with a jmnrr'r molassi's, tli'* 
peicentage of second sugar reeovere*! would fall and tlio trudi 
piobabl} lies between the two. Probably we are not far wrong 
in taking the figure (Wi [)er cent, as tin* ellieieney factor of tk'’ 
factory, 1 0 [ler ceui. as loss in manufacture and 1 <s per cent, d 
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Millar lelt in tlio oxhaustod niola.s.sos. For the analyses on which 
these fij^nires are Ijased, 1 am indebted to the Agricultural 
('hemist to (Joverimient, b . P., who kindly placed an assistant 
lit niy disposal l‘or the purpose ajid cheeked the final analytical 
ii^'uros. The analyses tlnnn.selves are given in Appendix A. 

In a n^eeiit article ■ (darke and Banerji have compared the 
irsidts obtained with the Iladi process with those obtained in 
rfiitral factories in ditieremt parts of the woi’ld. For convenience 
these I'esults together wltli those obtained above are tabulated 

bel<.)W. 
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Fro?ii the above table it will be stam that, as compared with 
tbi' Uadi process (the only linlian process ioi’ which tigiuesha\e 
bc(‘n juiblished) lo per eetit. more sucrose is recovered as fiist sugai 
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(polarising 98 '4 as against Hadi’s 95'1), the factory ctHcii^i.i v 
factor being’ tiG as coni})ared to 5j‘4. The sugar left in i]i,. 
molasses is 1 8 per cent, as against 19’G, and tlie amount lorst ]u 
scums and destroyed in manulacture. IG per cent, as against :'i, 
This will be admitted to be a considerable step tbrward, espuciaiK 
as the sugar produced tinds a ready mai’ket. 

A reference to the table slows, liowever. that the.se re.suiiv 
do not compare so tavourably \\'ilh tliose‘ (d)tained in large cein loi 
factories in othei’ parts of lln^ woi'ld. }[ow far this is dm* to lih 
factory itself and liow fai- to the ijuality of eaiie used is ditlinij! 
to say, A reference io A[)])emli\ A w’ill lmwe\er, show iImi 
the juices obtained at Allahabad contained a veia- high jMaeeniau. 
ot glucose, the average gliieose eoiiteiit for the lii’st tlav s wtJi km- 
was ‘2’OG per cent, and tor the st-eond tlay 27 [>er cent Tim 
was partly due to the age ot the eaiie. whieli hail been bjuiiL:]!! 
a considerfible distaiiet* by rail and road, and al>i> to the tael ilf O 
it was not obtaine<l troiii a good <*ane-growing disti iei. nor Wri- 
it from either of ihe best var'uaies of \\ V. eanes, 

A word or t\\<> of erilieism as to the lignres given in ij]. 
above table tiir the i\[useovado pi'(iee» will riot be out ol’ ptar.-. 
These were taken fVoni a [)aper by Douglas written with ri, 
object of showing the j)o>sibilitie^ of ei'iiti’al faetorios in Ilarbad-. 
and lie has conseiim-nllv givim tb'* Im^si obtainable result- f-'! 
the Muscovado pi‘oees>. The earn* ]Uiee> obtained in llail'aii ' 
are recognise(l to tie unusually pure, and seve'i'at eonteniporai \ 
writers have attributed to this causr the faet that the Museovaw. 
process lasted in I^arbados long alti i’ it had lieeii n plae'ed i'V 
modern central tactoi'C's m tin* neighbouring '“olonie> ot dd inid u! 
ai.d Britisli Guiana. Witli impun* juiees tin* Muscovado pro.-.-- 
gives a much lower sugar recovery. It does ma diff*!' in sao 
detail fruin the* Indian hhatxlsa rt proee>s. It ni;i\ I • 
added that the Muscovado piocess [>roduces sugar ol a \ er\' f o' 
purity (polarising OD [)er (‘ent and under) which has im count* i 
part in llie Indian inarkc't, and wldeli furthei’ loses wei*_:';t 
con.sideraliiy by ilraiiiagi*. lliis explanation is ne*eessary as t!.i 
Hgures given in the table would othei uise lead to tin* eiroiie' e 
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(•niiclit.siofi that the Muscovado process is much more efficient 
than the hfadi [)i'ocess and al)Out as effici^mt as tlie .small plant 
([f -crihed in this note. 

Witli reference to the H^^anss (|m>te'd for larger central 
factories, it has already been noted that these are lai'gely influ- 
enced by the parity of tin- juices uspi'ked w'ith. It should also 
hr rcineinbered that im^st of tliese factories turn out a large 
proportion of tlieir sugar in the form of Jetining crystals and 
iKil as white .sugai' \'nv rhreet ewiiMnuptiom thus increasing the 
etlieieney <d tlic -ugai' rceuveiy. It is. ot coui'se, not 
eoiitcndcd tl\at in a '^luall I'actury tlii> (lescri[)ticai the same 
ctlicienev can br olitaiiK'd in a large (.‘(.mtial factory. 

Lack of time prt*\eiilcd aiiv detailed cliemieal Loxamination 
,if the different stags- ut tlic pr-»e.;>v The i\-ult*^. liowever. 
aitlnaigh thtw' mu>t i)c aecrpted uilh >dmc reserve as already 
r\[)laiiied, indicatr rouglily in wliat dircrti-m funher improve- 
niciits aiv possible. Tiis [pcrcuntagc of >ugai lost in manufac- 
ture was vei-v hiuh for a moihi ii jilaiit. ami tlu io is se-me reason 
tn belicvr that a eoiisidv-raolr quantity tif i]i]> was due to meeban- 
i(.‘;d losses ill the scum-. With purci' iuicl'. lr» ^ugar wmild be 
left in tile inolassp-. 


let 


r.'l ^tn {-nnr. 

1 "11 ail eXCeedinglv short 


l*rrrruhl<j> "/ /'< ' 

The tigures given ab(p\a ai - 
iiial ('(iv.'i'iiiu niily ilin-' ilay-' woi'kii)-. ami. r..ii>mniently. are 
”i\' n with .-'oiiic I'l Si'i'M-, 111 \ lii'Wiwai. at the filet timt 
e..ii.lili,Mis at .Mlah.iliiel wHi uiiireri.ilv K-' tavairable than 
wmilil hr nlitaiiiml ill ii.iniial u.ii'kiiiy m a k'-,-,! >iio-iir ihetnet. 
lii'-y iiiav [iriihiihly lie eaimiileml tr he I >11 tile ■•-all .>iik. No 
‘lii'ei’t tests haviiiy' heeii made a.' ti> tli'' I'eeioerx "t siiaai hoiii 
til'' eane. it is with smiie he-itaiioii that 'Uie e,\[ne>ses .ui\ opinio., 
ell this point, .Vssumiiik. however, ail e.xtiaetiou of hr, per cent, 
(whieh was obtaiiie I in aetual praetlee as an avevae'c of two test.s) 
aii'l a jnieo eontaiiiiny Mi per eeiit. I'v ueiyht ol .siiviose (avtia^e 
ef the'sreond day's W'.rkiiik wa- M■>•r,) per eent.l, this m-rresponds 
le h y; ,,rr eml, of siioar laeovned rioiii the eane. This hwure 
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fortiUKitelv confinned by a previous test in which the cuic 
onteriiiiYtho huHorv and the siio-fir produced were carefully wei^]|. ,f 
altlnwio'h no analytical (*ontrol \\as possible at the tune, ,iiui 
in wliicli as a result of h)ur t'ull ilays' working a recovery (ft 
7 percent, on the cane was ol)tained. In actual factory [)racru(, 
this lioine will \ai*y considerably witli the (juality of ran.- 
obtained, but the tiLfure ‘^iven above indicates ap[)roxiiuatt‘ly wliai 
inav be expected. With earetnl cultivation and s^dection n} 
only ripe canes for inai\ufacture considerably lu.atcr res\dls ,uv 
possible. Too much su css cannot be laid on thi* inipoi taiirc 
of pure juices to a faetory, for the losses of sii^ai* during' inahu 
facture due to tlie prcs(mec of oUieose and salts in the julet. 
and hence in the inasseeuit<.s, are ^oinaallv recognised t< 
be exoeedim^ly heavy. It has been shown, however, by (ylarlo " 
that with proper cultivation and harvesting exceedingly ])ur'- 
juices can be ohtaiiu'd fi’om soinr varieties of indigenous cain- 
Wdiile it is doul)tfiil how t‘ar tlie exceed!, igly pure juices obtained 
lyv him on an oxpei inn'iital scale could \n! rc[)roduccd on a coin 
mercial scale, there' is c\ei'y i-easoii t<i believe that Indian caia- 
with pre)per cultivation can Drodms' puces not inferioj’ Ui th* 
world’s average in sii-^ar < on tent and puritv, 

III. -Fin.\n('i AL l{K>ui;rs. 

When the ixhibition lactory was arranged for, it \\a> lioj!<a 
that it might la- [lo.ssible* to pnldr-^h ;i halanet' sheet ft>r tie 
seaso]i‘s \u;rkiiig, wliicdi would givo a fair’ account of w hat miuii! 
he ex|>ected Irom a small modr-iii faetoi'V. So many disturbing 
factors, however’, arose in wor’king the faetoi'v [aiiely for (exliii i 
tion purposes that any ^ueli balance sheet would be inisleadii i: 
To mention only tliree of l[ie,s(; ; (1) eaiie (*ost double as mui ii 
as it doc.s in a sugar growing disti iet and reached tin* lactoiy 
stale, besides oiten being ird’erior in gualitv ; (-) the [)ricc ot 
labour during the exhibition was exca'edinglv higli, and (II) ti.* 
necessity ol providing demonstrations at suitabk^ hours every d.iv 
made it impossilde to work the full twcntydoiii- hours uraf i 

‘ < t tl.*' A-i!cii.tuiHi C"Ntr|. iir'. , a.i, CM I . 
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Itnimal factory coiKiitions. Tlie teiiturive .stHteMient giver, below 
however, is bused on ilie exj)(^rieiice obtained at Allahabad 


VoH 

iCs. 

(V^^t nf ili(‘ plaiii aii<i 

... lid, 00 ) 

( 'o>t eifiiiidii Jitx'Ut 

2/,tt0 

Cost <'f (" vm iablr) 

4,0.10 

WlJl'killg i-.ipi 1 ;tl ( (.->.1 "f -i-Hx-li s caiirj 

—4 2, too 

... 12/00 


1,000 

Intel :\ih 1 tii'jjiiTiatifjn .uni nh g 

tia,00'J 

' 5 2,eO'j at 2e ; g, 40 f) 

liitUfst <iii Ks. UI/jOO iit s 

... 1,040 

(j)>t nf ('.uu' fia' W'likiii^ at .As. 4 jn-i 

'^oaud ... ip7f;o 

.Sfjjiei vi>i< '/J and >ki]!i d lalf ni- al 70' ji.ui, 1 

Ca- tlji- v hnait.ts 2,280 

l.ataan at lO lI<," i p, in 

000 

( 'oiitir.Ln-iK-ivs al K>. lou p. in. 

300 

-24,380 


bn woi king days at 40 iiiauiuis per day = 3,200 maunds of 
>ugar ; constMjUenlly the cost nf pianiuetion of one inaund of 
sugar is Ks, Hs. 7 - 1 o. Iti addition alx>ut 1,000 inaunds 

of molasses would bo produeeti \hv whicdi there i> usually a 
t\'ady iinu'ket. 


Tile su[>ei \ isinii charges are 

ealeuliited : 

Is follows : — 

Ks. 

]►. m. 

Kuei|i»‘,ui M;uia;.:iT (who w ..nl.l 1 . 

a 0 ain-il 

ij.'iln-) ... 3.a(i 

As>i!jtant Mar.a^ft' (ludiaii) 


It.K) 

2ik1 a >^i.>t.Uit ( 1 ndiaii 'I 


... 0" 

Ski.UMj lalitai — t''" im'i li nii' s at 

Ms. iiin Hilt ., 

... 6" 

'r« M >t<'kfi ^ at 11,.;. I.') k'A' \\ 


30 

K.'iii tilin' and miti nu-n a! 

IN. InniJi ,,, 

i 

n.ik 



\\ findim.ui 


.. 10 

70' ' 


Siniilarlw it tlu- pi iee ot eaiie is As. a jier inaund, the cost ot 
I'lv.diietinn of j>ne in lund of sugar rises to l^s. b-b-O per inaund 
and with cane at As. 0 [)er inaund io J^s. 1^7-4 per inaund. No 
a>>um[)tioii lias been made so tar witn reference to the selling 
j'liee, but assuming tliat sugar fetches las, 10 per inaund and mob 
•'''ses Rs. 2 it is olivious tliat the tactory can sho\^ a leasonable 
I'totit for its season's working even with cane at As, 0 pei inaund. 
^ aiie is fre(|uentlv availal>le in these provinces at As. 4 pei inaund 
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or less, but it nuist bo reiueiubered that with an outturn of Uto 
inaunds per acre, which is probably a fair uvera^'e, tliis yields o)i]\ 
moderate protit to the grower and one wliich would not invariaolv 
induce him to gnov cane for a factory. On the other hfunl. h 
factory paying As, i; per maumi would prolwiblv find that ca;;< 
cultivation in the vicinity would increase. 

A liberal allowance has been made Ibi' woi-king capital ;o;.! 
tor interest on the same terms as advances havt usual] v to b(‘^i\,.i. 
to secure the cultivation <>f any considerable area »*f cane. Wh- h 
advances are made, the cane is. oj eourse. j)urchased cheap- ; 
In the above statements I ha\ e only assumed a working pm-Hi 
of 80 days r,r ineluding stop[)ages iluve months, It should ’e,. 
possilile by judieious arrangeim'iit of tin- earn- supply to arraiig-- 
for a wetrkiiig season of loo days ; this di-pends on (-ireumstaii- . 
beyond tin- eontro] (0 tin- faet<»ry manag»-i’. and the <|uest[ 'ii 
ol tile >eh'etloii ot early and lat»- ripening vari«*tirs eaii" n 
all-imp )rt:uit in lhi> eonneetioi!, 

ihe main ditUculty. h-twev--!', in running a t'aetorv on tlh--- 
terms i> that the >tatl i> mily eiiiplovi/il for thi'o*- mouths m fh.- 
year, Lijually of eoui s- <Ieprreiat mn and interest has to hr joie 
on the })lam and capital lor a whof - y-ar. This is a dillieulty th e 
occurs in all eane-sugar factories, but is aceeiiUiatrd in these pi-.e,- 
mces wlierc the [lossible earn- liaioe'-t is slioi'ter than in abic-o 
any other sugai'-growing eouiilry. Thr etfri-t nf this as regat-i- 
depreciation has alia-ady heen alhovetl foj-. but pi’aetir-al ditlieub:-- 
occui in the case ot tne A Kuropean managei- is at ])r< -o.i 

■>i sv.e f/> 0 f /ce-, and if he i> to hr retained from year to year. ;t 
would he necessary at least to pay his return pa-age to Knglai.i. 
his pay on the voyage and [irnltahly a small retaining sa!:i*\ 
This would he practically eiiuivaleiit to three monllis' salary, A 
similai dhiiculty ai i.ses as regards tin- Indian assistant inaiiag is 
Under the.se conditions, tlieia-foi su]>er\ision charges would t" 
laiscd h\ al>out boot)/- to p.ioo raising the (-ost ol' pi’odui' 0 <>ii 
h\" fi'om t to f) per eent. A t ])resent. however, an altertia' o- 
olieis. Sug.ii can In* made m (he of season Irnm prox -I'*! 
that a supply ol 7 'o- obtainable at <t reasonable { ri'- 
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.^,,,1 of a suitable <|uality. ^^o■ of (juality for suoar- 

iiiakiti^ was available during' tlie [)ie>eiil year at Ks. ;> per inaund 
].itided at Allahabad oi‘ (aiwiipore in (ii.stricls it was 

oaisiderably cheaper. Actual ex[‘ei iiaent with about 10 
tans of //o/‘ showed that the lactory a^ it stood was capable 
(,[' haiidliiiy^ <f'(r raMmoniiea’dy, For regular working one or 
twi) niinoj' additions lor convenieiieo >ak<^ would be necessary. 
Fitun the gu/* iisral about 40 [mo- etuit. lyv wruLi'hi was I'ccovered as 
iiiarketalflo sugar. I hu'' at H>. 0 , pio’ mauiid corresjioiids 

I'dUghly t<> caiio at A-^, s. a pria* whi<‘li tile taetorv could afford 
ii. pay if it could woik most (pf ihi^ yeai’, 

(i’lr as a starting point tor sugar iiiaking is athnittedly scien- 
tilically unsound ; thr los.> ot' ^ugar during tin/ manufacture oi' fp/r 
i> vri’V high indcLMl. and it is at tln.^ bt-st an indifferent material 

fpr sugar-refining. It has, Ikpwovp r, tin/ advantagr (.4‘ being avail- 

alilr in large f|uant iti»s. can ic- iraiisp< n“t>/(l tor con.siderable 
lii'iaiires and can be stored, d in- |iiicc <4 g./a i]i tlie Indian 
uarket apparently bears little iclaiioi! to th*- price of inipoited 
.-iigar. or to its own sugai’ cipiiiciit ; tlic highcr-piaced ipirs pre- 
I'iUcd loi' «‘ati!ig [lurposp > ai'c sip dear in propoiuiim to their sugar 
oi’itcnt tliat tln/v ai'c entirely u-eless tor I'etiin/i’s w ho ret|uireg' 0 ' 
that has linen limed m pia-parat n>n. Nevertheless troni state- 
liieiits made h\' land- holders in the I , i^. '.'isitiug the taclory at 
Ailahahad. it ap[><‘ars prolpahli' that, toi- s^mie years t>j come at 
:uiv rate, mam' ot' them w ill bo in a position to olitain //'O' tor 
1 ''tilling pui’[r)ses at reasonable I'aie^, and tiii'^ alfords a metliod of 
'■iiiploying the taetoi-y and its stall t'U' tlm greater ['art ol the 
y-ar. The tbllowing statement gives mi approximate estimate of 
til' eost of working a factory with o'C'’ during the off season : — 


I’l.'int rtiiil slauU’,: .o I vt-c 
Kioli'?! 

KxOa jplanl I"! r/uulluiL' ■/ 
\yMikiiig /'g'lnei 


3<>\0ee 

l.OOO 

1 ,soe 
g'.ene 
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(:is botuie) Its 7ti0 jHO lucii^sem 

Rs, 

i>,l‘20 


' abour 200 per iiK'Usctii ... 

2,4UO 





Il,52o 

itf'd d>pr'’rt‘a((u/i, aihl njaiiUt‘iiaiice I'H 

43, SCO at 20 })er vent. 

8,7bU 


Interest uii 20,o00 <it S per eria. 

l.cen 


Repairs? and niisctdlaneous i.‘Xprn.'?t‘> 

1 ,(JOO 


Parclia:?e "f enne. 80 days' .supply, at As, b [ter ind ... 

17,140 

11,300 

P.iireh'i.'^e of 2n0 days, at Rs, 3-12 pel nul. 



Knel in additiuii t-i nie^'iss (fer -/ e” w.'i kin^ (.iily) 

3,000 



— 

n.VUo 
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INL'OMK— 

Sui^ar frnui i.Aiu*. 4') niil-i |)(r^t iliiv, S hUys. 3,*200 imls 
wt Hs, lu ... ... ... 

fi'1‘111 g‘h'. 4'.' luiU. pt-r days. 

iikIs. at I^s. In .. -"".nCn 

M"ia.s.-^ts. S.n^'O iwh. at K.^, 2 ... . 

l,2S.oOU 

Xett protit after payiiin- inter>>t and dejn’ceiatifni Hs. 10,000. 

In this estimate it will be m^tieed tlnit I have takem hi^di iaO‘> 
tV)r botli cane and //'O' ; with cane at lIs. .4 and i/>ir at I\s. th*' 
protits would he increased by Hs. 2U.00O. On tiie other hamb ^ 
reduction of the price of sUL^ar to Ks. 0 per inaiind witli caim aii'i 
<j>rr both dear would mean tlial the faetui y woubl only just [»:iv 
expenses, interest and depreciation. I’liis conibinatnm isuidilo ly. 
but \\’ould- Inive io l)e faced in individual yeai-s. It must al.'-o 1" 
admitted tliat ludess both <f‘<r arnl cam' weia* cheap, the tact 'ey 
could not possibly Compete with imported suear. With cli-.m 
cane, clieap and advanlace <d beiiio neai‘ its cust<mier> it 
might just do so. W’ith (fer at Hs. and cane at As. i the wi tb 
ing expen.ses would he Rs. 40, It’ sugai’ sold a( ]{s s p i 
inaund, theie \\oul‘] be a pi’olit of Hs. 8,000 (after j)ayiii'j 
interest and depreciation) pro\'ided tliat the molasses maiK- ! 
held gorjd. 

Xt has been the custom in certain <juartcrs to estimate ih* 
possibilities of factories by calculations l*as('d on the pn-- n! 
price of (h'si .sugar (about Hs. 1^2 pm’ iml.). That some sn iH 
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fartories do ohxmn tlic^sc prices, is undoubted, but it is also a fact 
tliut largo factories working in JV-liai' obtain much lower prices. 
If ihe sugar industiy in India is to extend, it will be by replaciiio- 
su-ar at jiresent imported. There are a nund>er of consumers 
willing to pay liigher [irices Wn- s,rafkslu produce and others 
apparently wlio are willing to pay an intermediate price 
f, a sugar made in Iinlia, but who are imt. willing to pay the 
higii price at wliich sugar |)!'o(luced by tlie old lhandmri 
process is sold. An\^ tactoi-ies, however, starting in the 
near lutuio will appai’emtly obtain a considerairle advanta^^c 
for some time, no small matter if it enables them to pay off their 
cfipital lial)ihties hefoi'(‘ sevTO'e coin[>etition sets in. 

In concdusioii. it may ho stated that tlm results yiveii in this 
r<fport can <mlv he* troatod as a first ap|)ro\iniation. IMessrs. 
Blair, CamphelUk McLoaii liavo>how ii tliat there are no great 
practical ditlieulties in const i m.ting a small factor capable of 
doaliiig with tho ])ro(luco of ion acres pm aiinun]. and that 
without using any cl mn deals, or any [)i’oeess ohjectionable to the 
most orthodox [lindti. a sugar siiitahle for direct consumpition and 
coinnianding a good ]fi iee can ho produced, A sliort control test 
lias shown that I ho factory is ronsidorably more ethcient than 
any nthoi- f’aoiory of its sizo Iriod up tti the present. The 
results also imiioate in a geiioral maniiei i»i what direction future 
improvemtmts might bo o\[ioctod. Detiidte conelusions on this 
point call, h(»wevoi'. mdy bo oluainotl by a seasoit .s working under 
noimial conditions and under oaief'ul chemical (aiiitrul. 

It is, of eoiii'so, iinpo>sibh' in actual practice rhai so small a 
factory shoidd ^vork under choinical control. It would neces- 
sarily have to work largely Iw “ rule of rliumh. " rrtil, liowever, 
the possibilities (»f the tac*torv lia\e been rhoi'ouglily investigated, 
t'hemical contiail is essential. 

If small modern factories aiv to play an important part in 
tlio develo[niient of the sugar imlusti-y in the United Provinces, 
tho <|uestion of' traiidng suitaiP men for managei's and as.sistant 
toaiiagers will hectmie a serious problem. At present a European 
^liyar boiler is neeessarv. Suitable men are not easy to obtain, 
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are relatively expensive, and they vary very much in cai-,,. 
itv for iiulepeiKleiit work and for controlling labour. There seem., 
however, no reason why Indians of good general education simuid 
not be trained in sugar-boiling and factory management as v,. li 
as in sugar-engineering. Practical training in a factory wonld i.- 
essential, combined with sumcient instruction in the prineip|..> 
involved to enable factory managers to meet ditliculties wlimli 
call for a departure from tlie ordmaiw routine. 

In eonclu^iom it cannot be too strongly em[»hasisrd tlrn 
wliilst it lias l)omi shown abiwe that a vei’y small taelory can n. 
worked at a i)rotit. the largest eoinmeii-uratf with the availai.f 
rane su[)[dy should iimtallod in every ea>e. Hn- larger li,. 
factorv. the smaller the pro[)ortionate (‘apital co^t and thegivaM 
the yyos.-fT/r eiheieney and ilc' hrtter tin* Miprrvisiou whitT ean i- 
aifordod, 

Idle writer wishes to express his imlehtedm‘>^ to the Agii- 
cultural (liemist to ( h •vernim nt. T. ih. wlm kindly lent an a»iM 
ant, I 4 ahu Har Naraim for the analytical work and to Mr 
Hulme representing Me>Ms. Hlaii'. ( amphell and Mel/ean., 
ftu' the facilities «_;iven ior the examination ot the iactory and tni 
the ever-readv eourtt-y with which any information ivpuii^d hi' 
been supplied, 
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DIl'FR’lM/nKS IX Till': I.MPKOVK.MKXT 
OF INDIAN Aoi:i(’ri;rn:iv 

I'.v M K. cnl'cllM \S', i ,• s 

Dirxt'n' oi Auiii'iilfiny, 

ATthrsixtli Aniui<‘il Sr*ssion mI thr Snutli Indpin A>iSi)ciaU"tL 

y[\'. -M. E. (oiUDlnmui. nl A^j^^ricuh iii - . 

^[adi’as, read a pa[Ra' nii ' A dilirultios in ihc InijU'a cniciit •.*' 
Indian Agrieuiture,'’ Hi* said : 

■* d'ho odjDel nf this |>ajR'r is to allay tho inipat uaien \\lii<!; 
finds <jCL‘Uslniial oppression that more lajud j))'oor(‘s> is not ii.-iii- 
inado in the iniprovennnit ot Indian a'^iiaiadt uro. This ei'it iri'^iti 
ooinos li'oin tin* (alueated classos. 1 ho oanenal attitndo ol ih- 
aLfriruUiiral elavsrs towards tiip dopartnioiit is stiil that of tir 
landlioldofs of anotliDr proN'inco, who, when sunnnoinal tn nn-' : 
tile lu'iid of the prnviiic'e in eonltaaniei‘ and a>ked what tle i! 
wants \\a*re in ai^n'iciiltaral matters, re[died more laml, niov- 
watt-r, and to he left aloiH' hy tin* (h)Vernment. 

I have, therefoi’e, taken advanta^'e of s-onr invitation n* 
place hchn’e you as iln' re-[iresentativ('s df the edueated elas-* N 
of Madras sonm of the I'oasons whv progress in the ini rodiu*ti“ii 
of ag'i'icultural impi'ovements must always he slow, and es[)eeiaiU 
so in India. 

‘‘ In doine this, I shall not d\\ ell u[)on the ordinary administra- 
tive ditticulties which impedi' all branches of Indian administr e 
tion and esjiecially those which seek to remove loutf-stamhiic 
prejudices or to clianee old customs and have to roly only <'!' 
persuasion to achieve their oiijects. You are familiar with ;dl 
these difficulties. You know the dislike and sus[)ieion of otliei d 
interference wiiich are still so strom^- in tlie villa<n>s, Tlie 1 aiiiii 
proverb tliat a village which is often visited hy tlie king vdl 



DIKKICULTIKS <»K .V ; Kl( ■UU'IKaL 1 M PU( A’ KM KNT : COUCIIMAX. 28;^ 

„,.vrr ))fns|M*i', is stiN ivj)i'*‘SL‘iit:it i vc o!‘ i lu, i.ioas (jf tlaj avernnv 
.illa-vr. It IS *aisy to mak,. to., mueh of llifso dimculties ; 
.ithouoh we havo but a very Miml] estaMisiinaait as yet, we find 
ihata [iroperly 1 i'aiiie<l and sy)n|,athr:tie suljordiaate who reallv 
knows his husliiess call, willnait very much ditlicultv. gain the ear 
..f tie? eiiltivatiiig classes and [,ersuade them to try our suu'ues- 
fioiis, provideil lie has soim- Kail inipr.jsamnait to reeomiiiend to 
tliein. The diiliculties whi(‘h [ ^liall ti’y t^) descrihe to-day are 
r]ios<‘ of gmim'al aypheaiioii fumlaniental to tlie subject. 

•• In Tolstois gi'oat l)ook. Anna Karmilna, tliere is a vivid 
d'-'^eript ion ot the \ arlous liindimiice-'. that an educated man meets 
Aith when ho trios to inllmuiee his tenants to adopt what seem 
)o Inin more’ up-to-dato inetliod-' of agriculture. 

'•(emstantin ]..<‘viii houglit a hay-making machine. The 
aiaii wlio drox'o it disliked tin- long arni'' of th.^ machine wa\'ing 
*-\er]us head, and to<ik >tep^ t., |,i;t it out of order. He bought 
K!igli>h [iloughs, Ijut hi‘> ptei^ants broko tleuii because tliey were 
too la/A' to hit tlieiu u[) when tinmiiig ai the .-iid i.f the iurrow, 
i [o imported Ibnglish eatii- l)Ut t]ie\- w. re >ulfeitoj to die for 
w.uit <if ordinal \' attention. Ho :-i,u apai t a [»ovtio)i of a field tor 
M «'(!, hut hi> men eiit tin- ie joiv it wa> i'i[ie. heeaime it was tlie 
' a>ie>t to cut In another oi ln> book> Tolstoi lays his tiiiger oi, 
die i-ight plaee. wlnm he -.yv- dial an agricultural lot'ormer iiiimt 
iir-t -iiulv the mind of tie' [iiei-atii, l.eeaii>e this is the most im- 
!>-n'tan( of al! agrietihiiral eomhlion-. and it is tliis whicii w e must 
'ttld\’ lielol'o we eimsiiler the other element- t 1 the jaohlein. 

"Superlieial oh>ervoi- m all eountries are in the habit of 
. I. Tilling the farming ela^.-e.- a.- ignorani ami obstinate, blindly 
toilownig tlie oli.^olele praellee- oj their toietathel-- and inaslliuch 
as fanners seldom write hooks, judgment gee> against tiiem hy 
d.'fauh, I should hke you to emnider for a moment why it is 
that farmers as a elasN are iiiok' eonsei’vati\ e than the le.st ot the 
vorld ami wlnuhei’ they aiv wrong in being so. 

“ A farmer is hroiiglit up on the Land from his earliest days, 
Year after year he witm-ses the ^anle inajeslic procession of the 
iismis. The same ero[is are sown and liaiw cstod at the same 
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tiinosi. Kvei V .-iL't »>!' his lith is ^uidml hy thr r(‘i;ul:ii' and U: 
vai’vui^ ni(>voiiici)ts ot iiatino. fuul tlio lariiiui' liiiiisrll iiuiy i, 
>;aid to bo a ])art <»(' iiaturo's systoio. It is jar dtlua wisr with li;, 
phvsieiaD, tlie lawvoi' and tlu' iiioi-cliaiit . Thov ha\ f iirrrssai j \ 
to study the tickle thiiitf hy whdst* t'avdUi- they live, hninai, 
nature with its tliniisand \aiyinrt niouds and latieirs. d'h* a 
minds aie, therelni’o. nt‘ca^ssai'ily always im th(‘ alert tor siy■n^ .a 
ehan<’'e, One year a (hK'tor niusi. it In* w ishes to he iiopnla!. 
recommend the d[)eration fui'aiipeiidieitis. A imt In-r year he mid! 
insist on the viiUues of the Bulearian milk haeillus, The pn r. 
o’oods merchant knows that the patt^oai whieh sold last \a-;o 
may be out of fayoui’ this ytaai'. Tlnoe ar»‘ sn many lawy.-m 
Itere that I should he afraid to ^ivi^ s[)t‘eiiic‘ instanr< s from ti af 
profession, hut I helieyr ] am rie'ht in sayiny that ditf^n>‘iii 
clients reijuire dilfei’eiit handline and. with due rt‘>pert. the sam- 
may be said of the jude'fs tliemsrK rs, It is. m faet. <aij’ oeeiip.! 
tions which mould oiu' eliaraetei''. and the r.rc-upation o| a taiine) 
is sucli as to make Idm a eoii-eiw at i\ e. laiokiiie' into (ho niatiri 
more closely, we must admit that ver\’ otleii ehaiiee is unca'i' ii 
tor in agricultural nietlioiO. It i> contrary to human nature n- 
expect the average man to nicnr exertnms in excess of wiio 
suffices for Ids neeals. So long as he can ]i\'e eomfortah]\’ <m ill'- 
scale demanded lyy his standard of li\ing. tiiere i^ im need t'M 
change, Idfe in many paiUs of Imlia is >tiil s<j simple that <i\t ( 
large tracts ther^‘ is no call for agrieiiltui'al impro\ cment. Th-- 
need for improyement only arises hci-ause I'yeii tlie remote-i 
villages are coniu'cted up with tlie outside woifh wiiieh isalwa\ ' 
clianging. 

“To foresee the need foi' ehaiige, to retrognise tin* shuhi 
indications wliicli lierald its ad\ent. reijuires not only a ^cieniil!>- 
training but very s[)ecial gifts of insigiit and itiiaginatiom A 
common error is to su[)[)ose lliat because tin* j)easant gives an 
absurd reason for rejecting a pro[)osed ebange in his me-tliods. ie- 
opposition to it is irrational. Ilf; may know hy instinct tliat tin 
suggested im[)roveinent is no imj»roy<:meiit at all, because it i' 
out of harmony witli his general system of cultivation, but In 
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uoiiM nover l,o ablo to oxihoss ihi, i,l,„ ;„k 1 litnco o-ivo, the first 
,vasor, oo.oos into 1,1. h.,;ul. Most of ilie "eritie.s of the 

fanucr s nonservatisn, ;u o ill-o,|ui,.,KM fo,- the task of settinc. him 
,'i-ht. ana every lanouao,, inobahly has ol,i stories, the moral of 
■Ahieli IS that tlie man uho listens to his neiohbour’s advice 
ti) ;l ( nd, 

ailliculty. then, eom.non to all countries is that the 
larmii.o classes are iiecessanlv eonse.'vative and are usually right 
n iMUiig so. When, ihereli.re, uc' have a real improvement" to 
-in drfoi-f tlif.jii thry luv ;i|il to turn a dnaf eai-. 

•• Tliisdidiculty |)ivM..nt HI a sprcial . In-run in India where 
n-t only arc all rla>>('s nior-.' uoiistu'vative than in the West, but 
he sr|tar;ition li-Uvs-M'ii ilia nduciitrd nlas:,e> and the agricultural 
'la><us is more (‘oni{-I<'l-‘ than ul>r\\linre, resulting in a want of 
.n-.wludg.' on tli--.,uos[,itt and dj' .■onlidetiuo oii the other. Tlie 
U t O'0 1 1 III al df'j lai'l iinii t lia-^ a (li-iibh* task to u\er('uiije this 
idi'-idty. h Itas to try t-i intar- st tlie agriuuUuial classes in 
dncatioii aiid tlc' t-diirai' -i i > m agricnltui’c, 

Hiilv MtNind Id tie- iliihf'ulty d| dVcrcnniiiiL;' the coiiscr- 
■aii>iii d} thd tariiiiT . din. . ih, dttii. uhy ot finding iiiiitrovcineuts 
'Ills'll i-ati 1)0 -atdiy r- hiu, ( Iccasionallv the 
^■nii|>h' df till' iigMi'iihniit! ddjiartnu iit> of other countries 
' li'dd iij) to I1-- t-ir 1 111 It at idii, It >]idultl be rentoinbered 
iiat til-' agricultiD'al - id j lai t n n lit d[‘ a country like Aincritba 
r Africa iia-^ an oa^y ta^j^ beforr it '^oinpafed with ours. 

M t lioM' (•ount t'ii'> tji, farnit,'r> iii'd >(ilj oji-ning u[) virgin iaiid. 
r only jnsi bfginiiniu t'> f' - l thd iced for in(cn>ivr cultivation, 
li'' lAjh'rt . t lu' dcj>ari itcni lia'.d the c\ {-cricitcc of’ "Idcr couii 
!'■'> lo guido ihdiii in tlc'ir Wdrk, 'bhe f;iriiici'> oT new countries 
to many of llicni not jiidr.^^iditaj fatiiU'i's at ;i]l but adviuiturous 
'irit.'> who hav(‘ bf-du iittia'-tcd t" the iicw country by a love ol’ 
Ivciittii'c Of llic hojir .»f' making ;i tbi'iunc. They are, tiicrcf'ore, 

1 iicci! of advice and are an\iou> te lni\c it, ^^oroo^■el^ the ail- 
H'lils of \'out!i are ea>iei' to cure liiati tlio>e o( age, The jtgri- 
-dtural cxpcrls of thoac couiiiricN nniy be conijiareil to [iliysii-iaiis 
reatiiig a cltild for a case <>i measles, In India we ale [-reseiibing 
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tor II patient of lulvaneed age sulterinj^' from general dol>ility. T\\> 
farmers of lliis eountry liavi,* heliind tlieni llie eX[>oi'ien(M‘ ni 
thousands of }a‘ars of eultivation and liavr therefore learnt id; 
that actual ex])erienee (‘an teaeh them. There is nothing !ie\, 
in this coimtrv. We have lately heen toKl that even aei'oplan- - 
were known in India long ago. It is a fact that painful (‘Xpia i 
once has already taught lU'ai'ly all that there is to learn about th' 
seasons and tlte management of lh(‘ soil, though by no mea?is ali 
the cultivators follow their bettei’ jtidguient. Tliis kliowledgt- i^ 
unevenly disti'ibuted, and one task of the (h‘par{ nnmt is to intjo 
duce good practices tVom one part ot' tic* eountiw into aiiothei 
Ain^ther field ot work, of coursi\ lies in those matters wleas 
physical scienee has diseowa'ed iaets which tin* ('Xperienei' ei 
[practical larmei’s could lle^•(‘r eome aci o>>. The field of pos.'.ihf 
iiuproxeinent is, ]iowe\ ei'. tai' nai rower than in new eMin](ri<‘> atirl 
[irOgress nui>t. thel'idore, he >|i)wer. I mav. iiowexa-r point oiil 
tiiat in counti'ics where polities i-iiter intn aorieidtnre. the repori' 
of the agricultural departiiieuit eaniiot safhlv he taken at tin ii 
face value. \\ e do not kino^' wlnit the farineis of tho>r eounlri— 
I'cally think aliout tlieiii, Aiioiher \eiw im jioiUaiit point ilir foiv. 
o} whicli will be felt iiioiS' and more, as sodn a-* W'* ha’.’e i-oine ]<• 
the end of the f(,‘w ohviou.'^ impn j\ eiii''ii ts w hich ,..^n eisd 

without a)]_\ i’e>eai'e]i, i>tiiat all seientifie ao'i'ieult lire, and all a'cri 
cultmal hteiatnr(‘ u[i to the la.'^t lew years, drals w ith the aorieuhm' 
of tempciatc' chmate.v, and j,, founded on reseai'eh work dour dim 


side the tropics. ]{ence in fndia we lia\e (hi'ow away ahm-' 

all <>ur knowle(Imo)f\app]n;d agi'ieiiltiiral sciem'e, ami fall hack iu 
til ja inei[)les. and w'ork out tpur j>ropf)s('d iin[)ro\a'ments tVon 
the beginning. Frpr example, nianv of tlm melliod>, wbni 
fanners follow in England bn- eleaning tlm land and ]*rei»anne 
the snlMo n.ceive tlie .seed, an ba ed upon the effects of tlr 
severe European wiiitej', aiid (piite dillhreiit inctliods ]ia\c to I" 
woikcdout beif'. As n-garti." re-eaich, ibe mimifer of .seicntilr 
men in India i.^ so >iii;dl ami so mueli of tbeir linn* is at presoie 
taken u|> m work of or;.mni.s;,tid„ and lea.-liing that little tiim 
ieniiiiii.^ toi i(.,s(.vuel]. We mu.si ba\c patience till we Iniw 
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j, 10(1110^1 HI) Iiuhaii school of figncultuie with a minierous body 
workers. It is seldoio tliat any great di.seovery is made at 
Mile step l)y one man. The co!n[.etitioti and co-operation of many 
men devoted to tin* same studies is necessary before much prof^res.s 
in agneultural re'search can be expected. We must learn before 
\v(^ can leach. Many years of resf-arch and experimental work 
will be re([uired hefoH' we can fully understand the agricultural 
practices of Indian cull ivators, and till we do understand them, 
.any iin[)i'oveine!its we may hr* aiih^ lo make in them will be due 
imar to good luck tliaii to a foundation of real knowledge 

'•I may then sum up tin* chief (litHculties wliich hamper the 
j)rngre.>s (jf agi-ieiikural improvement, as, first, the want of know- 
It-dgr regarding Indian agi iculture. Second, the fact that in India 
-o much pra<-iieal kiiowledgo.' has already ])eeu discovered by tlie 
' Xperieiice of g(‘!iei’ai loii.s that tliei'e i'* less scope for a raped 
advance than In imw eouiittie> ; and thirdly, tlia! the Indian 
eidl 1 valor [)os-t '.>t> 111 an niteiisiii< <1 fonn the eonservatJ.sin of 
'fie tanner eommou to all ei mnl i!e>, and that, owing to the 
.-■p u'.atioii of ei li'C ta ih'* dilllcuily of' hreaking down 

dial eoiisei'valism eiMaler In'iM than elsewiiei'e. The last 
diflieulty. hoWeVer. m lie- lea-! of the thrcr'. Hur experience is 
dial (lie Madras eullivatoi i> li\- n . iiiean> unwilling to lake U]> a 
new thing ]{ It IS la allv an impi'ov emeiit. '1 he rapid spread of 
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’"peeially when it is lamiemhered dial the deparlnunit is a lU'W 
nid expanding one. f’oi a man oi means wlio is on the h>ok-(>ut 
'"i‘ an inlert/stiiig' ami useful career 1 cannot imagine one which 
I’Us more at t ractioiis. 
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‘‘ What I would ask our critics to bear in mind is tliis, Ii is 
tar from easy to point to positive iniprovenjents suitai)I(‘ for unv 
particular village withimt knowledge of the locality. We an 
often pressed to send itinerant lecturers broadcast through tli,- 
villages, and it is assumed that ([Ualitied lecturers are to be had a! 
a inoinent's notice and that agricultui’e can be tauglit by lectun s 
in the same way that law or arithmetic is taught. Agriculture is 
ail applied science, and its ap[)licatioii must vary in a great-f 
or les-s degree with every small variation of local condition- 
Lecturers on the general [Jiinciples of agi'iculture would \)r 
useless to ryots who arc not used to deducing their j)ractiri 
from theory. The only thing whicli appeals U* them i- 
detinite advice. If a new eiop is to he {’(a-oiniiioinled to iheiii. 
the exact kind of soil suitable for it, the exact time to sow 
It, the exact method ot cultivation imu'-t be laid ilou ii, :uid il tie 
advice given is, owing to any .^[leclal circumstances in the villag--, 
impracticable, the cuhivator will eonclude that his wnuld-h. 
adviser does not know his business and s\ ill not listen to him. 

“And it is absurd to blame lilin for tliis attitudo, |[. 
cannot atlord to engage in an e\[>ci'inient. ^bni will see, tli> tt- 
fore, how it is not [lo.^sible foi' a Irrturor lo start to- night liom 
Mylapore and lecture t(» the ryots of (raiijain on [)add\' cnlliva 
tion if he ha.s not laam there br'foreaiid does not know the ior;ii 
practices: and seasons. Wb' must in >liort beii n brfojH- we can 
teach, and w(.‘ must not blame the euiti\ators it tlioy are soiiir 
what hard t(i [lersuade. 1 inie and [)atieiic(‘ will o\ercome hotb 
dihiculties. The esseiilial thing is to avoid giving ill-roiisidrr< h 
advice wliieb would retaih all progress iiid(‘tinitcly.' 




PLATE XXXVIII. 




TKK DKVINC OF I’FANTAIX^ AT AOAyHI, 


l;v I.. l;. KI’I.KAItNI, /.. .1., 


Iti :\ Ij ! I'lH ■ I >’ r-^ ih j, < r! Uf ni , 

A'.a-H 1 i> a \il!a'^v it! }>a>>'aii Taluka. Tliaii;i 

lloiiiliav It i> alxiilt Jiiilos It'Faii J:>as>Lan and 

,)!ir milo aiid a lialt’ (I'oiii llio -' a. d iio!'..- i- a L-aDiiiiinnis j’aiiov 
Ih til-' iioftli. kdojiU Mf' jilaiilaiM'- do! (lr_a'L'd dy c' ic< >anuts. 
li',. t'* td' ''out!i 'll’ td' viliay Id lwooii (Ir- liilis aial tlio 

.-ahivalod ]aiid> tlioM- i- a miaiII |'laiii and mH tlii- [ijaiii the 

lAtntaniN aiR dfi-d Tii- pla-- \!Mi.d Mn'wn in Hyiii't- !. 

'I'll,, di'vitiy ji!aiit (!'R d. in I )ri..d,-i' and la.-ta 

iij, il,,- ,.]id 1 )'-oi iiid,'! tdi" ji' i’I'kI tin.’ luaxiiijuiii 

(lid iiiiiiiniuin ('•injM ranii ai - a- l.dhas - - 

M-n Mo- 
ot..!.,! . 




II' 


.l/.a/,,/;, ir. /ra- 
lor dryiiiy. The 
varit'i\' di>tinyui.-hed 
din.' [Tint yTo\v,> about 


r'iur \a!a'in> -d jiiaiitU!s^. 
and /i’o/< // ai'o d' l'o, but ;iit 

y>ori;il vai irt y (li'i'.'d i> /o'/- d I di ' 

ll'oiii { Ilf d\' tilt' IvdloW 

l.i lofi Idyll : it 1 -^ tn'M in in iylil to 

I. I',.,'!. Th-' Iil.'uii.uii' :iiv tV-'iii iF I" i- Ftnc ^ 

Tlu‘ iVuii ha? ihi-cc (h.?tii]ct 
I the Inueli. and on it there 
f I he |iul|i about an ineh. 




lUeh yrows up to 


law iVuit is shown in tli-' tiynvo i 
Otises, ddio pul]' vt'i'V (ouyd; 
li' louiid ^i\ lino.- 


aiin irr - 


M r. ( 1. A. ( baniinio in hi 


,s ■■ Fr.I.I. OrOi.ifil ;uul Oavdeu Crops ot 
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the Bombay Presitleney“ ([>aee 72) ^ives llie followiiiu- dfSLTi}Oi..u 
of tlie Ihijv^i plantain 

‘• Kobust, stem yellowisli ^rtam, luavcs lone ami narmw , 
fruits usnallv Hvo inelu's lone by 1" to iP broad : yidlow, nm!, 
or les-^ plano-eonvex ; eraduaily narrowine to tlie stalk. I,ij. 
eontracted with a distinet hard i)ro\vn bt'id^.' 

Tills varii'tv is not treated diilbreiitly tVoio the others a. 
reeards eidtivation. The suekias are planted with other vari* 
ties in Oetober at (> feet distaiiee. Water is eiven twice a week. 
Castor eake. three [loands per plant i- ^d\ en The tii'st nianui ■ 
ine is eenerallv done at'ler tin' plants take hold of the soil ; ih.- 
>eeoml one month later, ddie fruits are ready tor harvesting m 
the October of the follow iiiL;’ yeai-, 

//e,’ee.>'//,/</,---'rhe lieads ai’e rvMiiow'd when the trnils altaiii 
theil' full si/.e. It needs an (.a p^'i’ielKM-d eye to tell when till- 
-tae'e is reaelmd. The fruit- look (|uite yreeti when tin* bnneh» ' 
are eilt, The newlv eiit huie-hes are bronchi into the hou-* 
and the-re tlnj [ledunek.'s aiy reniovoil. The small hunelie- ar- 
put in a store prepared by eylindei'^ ot a hainboo mat I o' >■ 1 e' 

plaeeal Vertically. Thi- -tore i> er|ierall\' in the centre ot ih^ 
house ami thu- tlm entrance of air is pr'oamti’d as t'ai’ .r- po>-ih|( 
(3n the foor of’ tlii- impro\u>ed -tore hou>e laee straw n 
[»lace-d and oil it the plantain hum'lie- aia' -pivad layer by layei 
Th'- topnio-t la\’er is eovei'ed hv plantain ]ea\e- to piaMluee he;o 
t )ne store like t hi - ac'ci unnc'dates about I 20M)o to I .),oot) plantaiii- 
'rhev are generally steiod in the morniiiL; am! aie taken nw. 
after three day-. The eoji mr nf the ti iiit i- t Imn <jud e yi-llow. A 
typical fruit I’eady for dryiny is -hown in liyui’e :l. Tim true 
wlieii i'i[)c is diiiiinished m si/e, 

The ripe Imnche- iit’i; br<Jiiyht ill a ha-kei to the prepar* e 
yround mi the jilain outside tlm \ illaye, The grouml is mad' 
hard bv bcatiiiy it with a wooden plank' and them plasteriiiy 
with c(j\vduny and watme A mat about x s' is s]it'ead oi: 
tin* [)re[)are<l yroiiml wln.m it is dry. Then tin* plantain- in- 
arranged in a line alter tin* skin ha- Ijceii ienio\( <L d he eoloiir aii'i 
tlie* appearance e)f the fruit on the first day is shown in liyure 1 
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dn 

- It 1 
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’ am 
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thoni in iVesli wati'i'toi' iiiiio months, tho watoi' hriiii;' olian^od mi;... 
a wenk, At'tor iiino inoiith>^ tliov a|>[)oai'oh like a wliift' jxiwd. .v 
setliinent, riaha' the iniei'oscope a ih'o[> nt‘ it showed iiinumei;ml 
polvliedral bodies, Die umler-sui'tace of soinr nndljorry b‘a\-N 
was stained with thesi- pnlyhedi'a! bodies (by means of cNtto.ii 
soaked in them) and some woi'iiis weTe ted with tliem ; within li\,- 
<n‘ siK (lavs 30 to .‘b'l [)er cent, of' tlie worms died of yr-assru,- 
Tlie A n(f t( of ( hina and ) r/,,, , 

n'Kti h' of' .lapai), wlllch (bed llpoll the iea\’es of' . 

Scrrt(f(( TP'iuh, when at tanked w itli yi'assei'ie. show >oino iriah 
oular bodies, and not polyhedral om s, which vary in si/r aecoifi 
ino to the sj/t- of' tlie silk-woians. J>ur tin* 

Assam, wlieii attJicked witli orassfi'ie, ^how poiylieflral ho<ih ^ 



T);lA,si.( j.\K AM' laoi A N'O I o; i;"hiK' OiM'.'i i.n 
IN A\T[|[-:io.\ ^'A^[AM\^ V\(| ,\Mii)-:}OA Ja.l:i<a 

biyCi'er in sizo than those r;t' silk-woians, Aecordiiio to -oic'. 
these [jolyhedral Ijodies ar** ery.>1als. It i>. }iowe\er. m-" 
[n’obalde tliat limy are eryslalloids wldeli ('an be dv<'d wic r 
di[»{)e'd in suoli re-a^o.mls as Gentian viobn, Satranin, lloi. x 
cariidne. etc,, f(n IJ to ft) Inaiis. (Jrvstals eannot be so dy*'! 
Jiesides, \\'lien these bodies ai'e ei'ushed, tl. 7, or iria-ynb'' 


'iltAsSKIlIK IN MI.K.\v„i(M-, : 


L’Oo 


,„,,lrs aiv Vi.sibl,. _ 

'"''"•"'"'■■'' 7 ' and in thni/undnvr.] 

.■l.-a .stag,, they reinau, .n a ey.t „r ba,, i„ 

unims u'liiT.' they grew by division in b„g„ nu„d,ns ’ 

As tn the true eause of this ihsease 'o|,i,,i,,n diftVas • some 

l’'-''■l‘■alal bodies:,,'., the true canse of 
..rassene: wlule others hohhhat when worn,, are infbeted witli 
this disease, mnunn.rabl,^ n„nu,e „rg,oni.„„ (t 7 ,/o,„y,hm,„„ 

M'evaehek ot ( b,r,„:,„v) are visible adher- 

111- to the jiniyhrilial htnli.-s, and thiit tin ;ut^ tin' trim c;ume< 
Wheinwer I look a little membrane from the 
tracheal reg,,m jnst opposite the .s,„raeles and staind tlmm with 
dilterent re-agents, I bmnd these organisms ; and when I .separ- 
ai'd them from polvhedral bodies l.ronghl them up ,,i, uourislthm 
"edia and fe.l the worms with haiVes stain, -d with the media, ! 


ieimd the worms infeet, , I with grasseiie. 1, tln-refore, eonclitde 
drat this miero.,,rganism |s 1 he t rim eaii.e of i he diseasi- and 
that tin- jiolylnMii’al aif <itil\’ ;l i'\'-|ii’(iduct, 

1 lia\o statod idfi ady liia! wii.ii I t^d tln^ woim,^ with tiu* 
p-iyinMlral hudir> ..id)' (in.i i In' jiiif.-K tliry wm'n [ds.) inh-cted 

\vith yi'as.M'i'it . Tlii> s.-.'iii- iinM.iiMM.'iii with rln' cnudiisiaii just 
Matrd ai.ovr. hut In ii-^ it la,)- if. .aid that s.>me of 

nryani>ni> niiyht ha\i i.. -n tulh.-iiny to thr i)..ly]n-d) al 

and in thi< way niioht iia\t' rarin-d tin- infVa-t ion 
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XoTI': <»N riiK JjTFK I[l''ToKY oK CKFiTAlX W KK1*S ; — Lafnin 
(Cyperus rotuiuliis), Stiulios weiv lio^uii nf l!u* lilr histniv 
ill Septoinl>or \\ai>- plaiitid with l>ulh- 

TIiCrsF wore up at ;tp[)(Uiit^'<l iiitrr\als aial <ti)s(*rv('(! a- 

hehnv : — 

A j‘lant (lu! 4 ' out attra’ lour nioiiths was touial to }ia\ o ooi-iipi< li 
a spac^' ot‘ about ouo toot diaiuotfU'. The tiiaxiinuiii tloptli i. 
which a jilant luul pouotrateil \\’as iuclu*^. MuriiiL:' l]u‘ pfahh 
of tour nuauhs it had producrd fivr hulhs, Oiu* of thrso liad 
sent u[‘ a plant and lac' niotr liad '^fiit up a >hout just irarh 
in*'' tlio snrt'aoe. Tlio dlstam'o h(a\^('on two hulhs \'ari»'d IVmiii 
lo" to 1'-!" and wlioro tin- slioois w eio ho^inniiio appeal, 
the distance h-twerui it and tio hull) ]ir)‘\'ious to that w.o 
tVoin 4 ' to .) . 

At’tor oio'ht inoiitliN the do\a‘h tpnifiit oi anotlu-i’ plant wa' 
foinplctely trat'od out a.^ t(»liow > : It w as ( ihsiu vrd that Tiioinaie 
pliant sent out two main latri'al iainmu'> undororoumh oaoh "t 

whicli thnned. a hull) ill its ooui'-o at oviTv u" t*' li'd Tin* tii'’ 

Imlhs of the two main I'unnrr: o;i\o out shotUs ahovt* orouiai. 
wliioh eventually developed into a plant. The plant [>roduced it 
all nine hulhs ot' wliieli six weiX' on tlie rioht and ilm rest on th- 
left. The- second hull) on tlie riL^lit had jirodueed a still deep' * 
secondary runner liavin- a hulb at its end. It wa> also oh.serxoil 
that, each suceessive hulh was foniU'd fi(’epf'r and deejier so tliet 
the last bulb was i R" deep from tin* surface. It had (uviipn -i 
a space 58 " lon^ and 1 (hot wide, Tin* dee*p(‘st feeding' rooi 
whicli was given out from the (irst hulh on tlie right side w n" 
measured to be IRT On tin' surfacM* of the runners scales wei-- 
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At tlu* end of \ aii(n.liei' plant was dug up to further 
nulv the devehjpinent. Tlie follow ing is a rough sketcdi of the 
daiit. 



l-'n.m th.' M.nv.- tlmiru it will Iw tliat oiw' plant has pro- 
ami 1 |"'V nla!it> .■xaluaiiig the original. The 
,-a.-i, hull, aa. trnni 4“ to o''. There were two 
,,.n„.na-oa.-h .0 wh,. h lorn uiveu out >overal .eecoiulary and 
1,.,'liarv laiunors, 1 1 wa- ('"on.l that the iloope.st hulh was one 
Iron,, ho,, ou, all. v,i lUuv thi> depth there was luny 
a.il aii.l IK. I.ull. was I'oUial poiiotiatni, lln.s layer. Ihe aiea 
..eoiiph.l hv the plain uasaho.it 'Jo s.|Uare loot. 

(f 'vin'dnii 




dart vl 


^ A [uMiit was dug up atti^i 


fiuht nnuuhs and wa^ Iruiid to In 


\'t thi’t 


t'i' \vl\irh wu> 


t Wrh t 


iiolu 


;un .dun us, the longest 
Thr distance between 


oaol, ,,,,aeo.as,',o,Vana,hotowasah,aneh 

The wlK.h.plantoeeupn aan aiva .1 live s.piare leet (- x 

The niaxiniuin ihanh to wlueli U had penetrate, wa- ' ■ 

Ahoeht (.\u.ha.po.o,.nu..rn..ahus).-t)nepla.uwasd«g p 

1 ... .,1 ih It it had in-oduced uiidei- 

alter eight luonths. U was ohsei.c.l that ,t la. i ^ 

griintid pldriranchesup to 

•l-kcoaegrouMl null... 


In enllie up 
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witli very closely set scales. ])c[)tli oi feeding roots 14". Aiv,, 
occupied by a plant one stjuare loot ^^'lucll was cntuel^ covcji^i 
by the planL — (G.-K. Ksdrak.) 

Expkkimknts with Groundnuts in thk Bomhay Fresidkncy, 

On various farms of the Bombay Agricultural Department, 
experiments with the groundnut cni[) have formed an important 
feature of the work in recent years and some interesting and 
important results have been got in connection with the cultivation 
and the treatment of tliis important crop. To summari.<e 
the results obtained, it may be said that foreign \arieties of 
groundnuts have been found to yitdd better than indigenous and 
some of them on account ot' their shoiT period of growth esoa))( 
the Tikka disease which affects the local variety. Spanish j)eanut 
is bv far the nu)st suitable variety to giajw as a dry ei-o]) in 
places where rainfall is scanty and the season sliort. For irri- 
gated crops, Senegal. iMo/.amln(|Ue. \d]giuia and Pondicherry 
are suitable. Good yields are obtained by growing groundnut 
a.s a subsidiarv crop to cotton and juar. S(>mc varieties are 
heavier vieldcrs than others, ihe heaviest yieldei's ai‘e n"t 
necessarily the greatest oil producers. So long, InAvever, as tlc' 
price continues to be independent of the oil [)ercentage, the yield 
per acre of unhusked nuts will prooably be the determining 
factor in deciding which variety to grow lor greatest [>roln 
Investigations carried out by Dr. Mann into the amount of oil 
in different varieties show tliat then: is no constant rolatini, 
between the |)erceiitage oi' (dl in the seed and the variety, imi 
that this percentage seems to be determined mueh more by 
the circumstances under wliieli a particular \ arioty is grown tlntr 
by the nature of the variety itself. 

The results obtained have been tjf much practical value O' 
cultivators and the area under foreign groundnuts in the Ikmibay 
Presidency has sliow n a mai'ked inej-ease during the best four "i 
five years. Last year (1910-1 G, tlie total an-a under groundnut 
in the Presidency including Native States was i;)9,()0() aeiv' 
which is fifi'Z per cent, over the average of the preceding ten 
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y.-;ir.s. There has also been an increase in the export trade since 
hs fall in 1904-0y. We cannot do better than refer tho.se who 
are interested in groundnut cultivation to the various farm reports 
„t the Presidency in which the results of the.se experiments on 
varieties, nicuiuriiig and cultivation, are set out in detail 
(A. McKkkral.) 

Thk Plough Boat,- AVith the introduction of heavy iron 
ploughs into India the necessity is sometimes felt of having 
.some contrivance to cany the plough from place to place as it 
vaiinot be cari'ied on tlic yoke of bullocks as in the case of the 
local ploughs. Ill llio Report of the Agricultural College Sta- 
tion, Poona, J^omhay, a simplo device made for the purpose is 
(it'seribed ; It is made (d a iKthnJ plank about 5-^ feet long, 

I foot broad and U inch('> thick. It must be so sawn from a 
h )0 of wood that ] \ feet at one end sliould be inclined as shown 
in the diagram below ; -- 


< — 4^ 

A eatch mafic out ot an irfin strip aiifl nailed down at about 
tho (‘(‘litre of the ])lank conijiletes the implement. The catcli is 
ii)ad(‘ thus ; — 



The point of the shan of the phmgh is inserted in this cateh 
JUid ()ie plough is hitched as usual. It can then be taken an\ 
^vliere over stimv and hilly ground wiih least diaft and^in 
•‘onveriiencc. The whole thing will not cost more than Rs. il. 

JowAH Smut. -The etlicacy of steeping ye/rfG seed in coppei 
sulphate to prevent smut was strikingly sIionmi b) an expeninen 
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pertonued at tlie sunie station : -‘‘Two [)lots, oacli tour 
\v6ru sown with /loro/', -side by sidu, to brino to tlic iiutioo ot visit-. {< 
the etlect of steepinu' against joinir smut. One plot liad its s-..,] 
steeped in I per eent, solution of eop|*er sul[)hate tor 10 minui..^ 
Lind the otlier with seed whieh was not treateil. All other 
on the farm was also steeptal It foinied a very interesting aiuj 
instructive oecular demonstration to a number of visiti)is a.v. 
sembled on the conference day and a subse([Uent batch of eiibi. 
vators from the Poona Idistnct was \erv much lm[)ressrd witj, 
what they saw. d'his wa.s [)erliaps the most eonelusixe ah-, 
striking demonstration on tlu' farm. 

The total number of plants in each plot, with the number --I 
plants with heads attjieked bv sioiU were counted, and the tigiio- 
are given below :■ — 


]' 


lo: AT \\ r 1 


'I'ur.il 

i.'.imlu'r 


Niiiian-r 
it MhUtt.-.l 


e»’i -■.■ni.i.:'' 
ul:' -.inntr.-'i 
t-- 


ST<“'-pOil 


A, ^|- KKUKAL. 


Tul Mai/k Plam', — Prnfr».ir F, L. Stewart, of Muircsulb 
Pa., has la .'cii for many yrms stiuiviiiLt the po>>ibihtits ot il. 
maize plant. Ten \-eai'> ago it was dmiion>t rateil th-it, win. 
suitable treatment, tic plant lakes eipial rank with the sne-c 
cane and the btaU as a sugar jiroducei-. I^rofrssor Sti-w.c*' 
theory was that, as the mai/e jilant laTin^s to the sane boiaie 
cal family as tlie >iigar-eane, and contains a fair amount of sici- - 
in its normal condition, it miglit be eulti^•ate(l so as to ineiva- 
its sucrocj c<>iitenl up to the [mmiiI wheie it would Ih/eome poJ;‘ 
able to wm’k, He discovered, m tin* course of Ins expinain* liis 
that if tlie ears were rmnoved at a eertain period b(-ioi(‘ the pfii.' 
would nornially cease grown g, the [aniod t)f growlli would b 
increased by {rom four to six wa-eks, and during tlnit time n 
auatomical structure becaim; radicallv elianoed 'Idle |'i:e‘ 

I./ o I 
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i,„,x.a.se<l in si/.o and wei-lit : thn sacdiarii,,: cm, tent inerea,,od to 

ds nonnal amount, with a purity far above 

that of the natural juice, while the fibre or bagasse furiii.shed 
material for papeimnakiiio ,,f a very higl, g,ade. Experiment.s 
ciiiducted in some twenty dilleient States during the last few 
Vf.'ii-s have oonfinnod []\v results (jlitaiiied ;a Mun'vsville. 

In a recently-issued statement Professor Stewart e.stiniates 
the prothtct.s ,d' mai/.e treated according to liis process as 
fiillows ; 

A ton jljs. ) of poi'n (.•iiiip pi'oduepd uudei the Stewart 

contains ;iii avt-ni^Lr'- 'd' jld Ids. ppileetly drv solid 
and nCthis, l7U 11)s. ai'e in in the juice. Ofthi.s 

di>soh(Ml niatttu’ an it\ (’i'a;ir of if jn Id-, pt/r ton is .^nernse. i^O Ib.s. 
uii(‘ry>t;illi.vadlo >u<j:-dv. and lo Ids. oi'^'aiiie matter not suaar. 
Tli< a\fram‘ yiold of di'v my>taili>c<l Mi^oir is — 

Kir-t ci-nirifn-a] ... HJO Iik, 

Sf. ,ii,i (.a ;.ri:iti- t' ... ... 30 lb>. 

Tooi’ ... I or 11,.. 

Adoiu six u'ail'm'' tit ]iiMla'- >. (‘oiitainiiiL: about 7 d Id.s. of 
!iii('ry''ta!lisadlo >11^,011’. I'l inaiii ;i- ;i dy-jirtitluft uliicli i^ ronverted 
iiitn ftliyl spiiits [u t iiIu' Iiil: •- 1" ijall<'ii> of ie'i ppi' cent, aleolml. 

A tun ill' triinniod jii'oduoi aUo. whtm inillefl and 

itriftd about ;ld(i lbs, tif air drv tibi'o. w iiicb u'ivos al'out ’J(H) lbs 
"1 dry blo-acfit'd pa|)('t' [udj*. Tbo a\'f ran'o wfi^'iit of' the leaves 

p' l' aero is a|>|ii’oxiinat'dy Mit. loll, mid eoniains tdaml Mnn liis. 

"f air-di'v tilii’to ur ildd I'os, ,tf liiiiviual papoi pnlp. 

In uno loll of LTiTtm o;ir and liu>k pi'oduet tlana'^ i" about 
■t"" lbs. of dry sub>taiieo, of wbicli 4'Jn lb-, i> leriiiontable 

ithiUor, c.') lbs. of i|r\- juili. and .about :m lb-, of cinn whiten. 

1 in Ifnaiieiitablo matt or will yiold li;dl it> vvoiLibt (-id Ib^.) for 
4i'l gallons oj' !n‘) por ('out. aleolio]. In that pratioii of the 

'■''I'u liolt wliore a suifabh^ eliinato' aiul >t'il can bo staaired, an 

iivt'iai^i* (){' twenty ti\o i<ins. or**'''' woiii'li!. ol scNea’ai \ariotios (d 
'■"I'll (*an oi’diiiarilv bo nd‘'Ovn jaa' aoro. this fittci'ii ton.*' aie 

"laik.s and ton tons oroen oars and liusks. 
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Til summarise, the yield of all produet-s i.s as follo\v.s 
Sugar. 

Fiv.'nt 96 ■ — 

160 lbs. X 16 tons per note ... ... lbs. 

Secoud sngai' 89® — 

30 lbs, X 16 tons per acre ... ... 450 lbs. 

Total ... 2,860 tbs 

ALconor.. 

From ear ami liusk, fei ineiitable matter— 

210 lbs, or 3T1 galls, of 96 per cent. 


alcohol X 10 ton.s per acre ... ... ... 311gall.s, 

From mola.'^ses piroOnoed from one tun of torn eano 
.3.6 lies,, or 618 galls, of 96 per oeiit, 

alcolio X 16 tons per acre ... .. 77 galls 

Toml ,. 388 uhIIs. 

PAi’FR Pulp 

Stalk ami leaf jiroiiuct — 

21.31 lbs, pet' t<iii X 16 tons pi-r acre ... ... ;}.2C'(.i ll-s 

Ear ami linsk pnl|t. "^6 lb', x 10 t<ms per aoie ... 8.60 lbs 


9'iit i! 4,060 II. 


nf fjir IiOf/aJ Sifncfn nf . I /’/.s, 'dO/A Jf(i>)innf 1 IM 1.) 


UnITKL) PkOVINCKS j^XHlblTIU.Nb ALb.VlI.\H\I>, “ Clll LA " C('.M 
PETiTiox. — The question of the wholesiilo use of <M)\v(luni^ or womi 
a.s fuel in Indih has an iinporLant .agrieultural bearini^, so that any 
attempt at introdueinp^ a cheap ap})liance to burn coal must If 
of considerable interest. At the Allahabad Exliibition a 
•‘Chula’' competition was held and tlie “Vuh;" [>i'ize o!' 
Ks. 1,000 offered to the inventor of the best “Chula ’ or stove, 
capable of burning I'Aw coal. The prize was won by Mr. J. \) 
High, Luki3rgunj, Allahabad, and his “ Cluda ’’ is now beiiiy 
manufactured and sold by the Rofte Sole Slioes k Knitting C" . 
Limited, Allahabad. Tlie “Chulas” arc made in tliree 
m., Large, Medium and Small, selling at Ks. 14,Ks. 7an<l 
Rs. 5, respectively. 
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In liis Doto on the competition, Mr. W. R, Wilson, Director 
ot’ Industries, United Provinces, remarks as follows: — 

“The winning Cliula is siin[>ly u cheapened adaptation of an 
English stove <n’ “ range : ’’ its cost is Rs. 4-8 and it might be 
made stronger and nrn'c lasting, with advantage. It is very 
(•cMjiioinical of fuel, i'or the woik done, The broiize medal Chula 
and Mr. Apte’s arc on similar line.s. The former has a firebrick 
lining to .secure eennomy (;f fuel and the latter, an ingenious 
lining of fireclay, mud, or clay (which must be applied by hand). 
Poth (d‘ tlie bodies are strong and likely to be durable. Mr. 
Watsini s is a cheap (O-.S-O) Cliula and very portable (folding up 
like a book), it is also fairly strong — Ldo not think that any 
Chula on the stove princi[)le can ever be free from the smoke 
ditticiiky without a chimney. The chimney carries off smoko 
and a clear fire i> left for cooking. In a Chula after the native 


.tyle the siimke will always be dithculty. The only way to 
work this is to make a good “ red " tire first and then start cook- 
ing. 1 should Inirn eoal in the native Chula, in the above, by 
setting up (i bricks, in tsv-. coin’ses.'' in the tbrin of a . 
the mouth to fae. ilm wind, and putting a small iron bar 
grnte Imtweeii the first ami sm^nd eomses so as to be 4i inches 

above the grmuui. .. 

It is iviHii'toil tli.-a a aansi.k'ralile number of Chulas ' bu" 
.|,vu,lv Imhm, soM amouo iho IviroiHaiu ami .louiiciKnl eommuni- 
,K.s, Jl, owing that soma .lovico of ,lu> kiiul was badly wa.tlml 
V.mft fmm Siuostioiis ,,f d.iiiiostK. economy u, the matter ot 
savino of fm.|, anv arranomnent wlnclt would mimmtse the con- 
sntnpb.n of wood, cowdung. leaves, etc., would bo eagerly 
.,k.onnHl bv those wlm arc aware of the loss to the country that 
.ucl, practie; entails, attd it is to_bo hoped tltat the new apphanoo 
will find a ready sale, McKekh.vl.) 


Au.k,;k,„ Kkkkct on M:uf or W.r'rea ou WAteKT Foon 

nivEN TO Cows.-lt is oenorally mipposed that it is possi e o 

increase (Ito ipiantity of milk at the expense ot the iiuahtv 
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either by feeding eo\v8 on Nvatcry tootl or by causing them {'< 
drink water in large quantities iininotliately before being inilkt'd 
Feeding of salt is also popularly .supposed to make the stoek 
consume exces-sive quantities ot water and thus to indirectly 
increase the quantity of milk. To test these j)oints the following 
experiments were conducted at the Midland Agricultural and 
Dairv College with seven typical dairy short lioin cows anu 
reported in the <>f' lln‘ Umfr^l <>/ Af/rn-ffh^nw Loiidnn. 

Febriuirv 1011. These cattle were stall-feil during tln‘ who!.' 
of the time the e.N|)erimpnt w as in jirogres.'.. Their food consist- 
ed of concenti'ated end dry fodders witli thr addition of mangobls. 
and at stated intervals, r/;., eveiT se\ enth day, it was siqijilemeiil 
ed with a detinite amount oi" salt. 

The amount of water taken daily was ineasuivd by allowin- 
each cow to drink from a graduated sessMl. h'or tin* first seven 
days each cow hatl frrr aeeess to a nieiisuied {|UHntity of water. 
In the second week slie was allowed to driid< oiilv just b<qbrc 
being milked, In the third week watei' was fi'er. on the fourth 
intermittent. .Milking was irgiilai'ly and expeditiotislv undt r- 
taken, the interval between siieeessiv i- milking bring ten and 
fourteen hours, evrning and m'U’niiig resprcti^■ol\^ 

1 he e(M\s were iiumbereil I to 7. and the srhcnir wa^^ 
mapped out in days. (In tin* first da\’ row Xo. 1 i't*rei\cd toiu 
ounces ol salt, on tin.* s<,‘Coii(l da\' t.‘ow Xo, was s.ihrd, aiid si 
on. Thus one day in raeh wrrk a <*ow rrrri\<'d salt, and on 
every day of that week sour, one cow was n*eeiving .salt. Fioin 
the experience gained in the first two weeks t he r.\])rriment wa> 
altered, s(j that instead ol giving lour ouiu'es of salt in one iin/al. 
three ounces weri* given aftei' the nights milking on one day and 
three ounces after the mornings milking on the next day. 

The result of the experiment a])p(.ared to show that 
periodical doses of common salt administered to cows do noi 
necessarily cau.se them to crnisume {j\ces,^i\e quantifies of 
w'ater ; and that the amount of water consumed hy cows has no 
direct bearing on tlie coni[) 0 ,siti')n of their milk yiidd. 'ric- 
experiments also showerl that feeding of six ouik'cs of* salt caused 
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(Uii'giliK aiul timt ev..-i, this large (|ilai,tit\' salt Imd no eftert on 
!h<‘ (juantity oi’ milk, — (K ditok ) 

* * 

Sthom; Wiikats. Tin- wheals inost in (Itinand by :\[illeii5 
ill England at present aiv those yielding a stiong Hour, It i,s, 
ihercd'orc, iieeessary to understand what is meant exactly hv the 
term ■•strength," nhat piodm-esit and hou it can he deterinined. 
I he loihiwing^ is lepiodueed fr<ini an article on the present 
[losition of the llour i|uestlon in tin; A<inr,ili„riil t/oiette of New 
South Walos, k\'l)i'uary llMl ; — 

^ h»‘ ti'iin '■'t 1 ot 1 1 1 1 IS usfil hy tilt' ijjikf'i’ oxpi't-ss tl'U 
fomhinat um nf (ju-iliiu-s wiiifh hr a-sociat' s with a Hour of oi^rxl 
liakiuy^ ijuahtw sijrh as jiiir. t-Muir. >hapH. vojunu'. oolour. and 
wt'loin ot !oat. It !-, ill t'art. allot hor iiatiic |oi’ o<.a)d hakirto' 
ijUality. In oiih-r t^ plaor in-iiiltgin tui a satisfactorv basis, 
tlio .Hritisii 1 1 oiiio-yi'u w II W In-at ( ’oiiiiiiHtrt' lja> arrnod at the 
tolinwiiiL:' dnliiiit loll nt (lour-vtiriiyih a" “Ihr napacitv to make a 
fiiy well-piled io if. 1 h“off H’ \\ otxl lurtlh i' points out that 
this i.^ a (•()iiiplo\ oj a! bai'si : i , factors, si/c and sliape of loaf'. 

I ho dofiiiiiioii thu-< -tat<'d app^ .ir- to iiioludo all the i|Ualities the 
[iro.^ciieo (tf wliioh ['"nd'a'a ffiiii ycdtl i'akiim' <[iiality, and to 
provido a I'loar siatoiii-m ..f lic' prchban piesriited Xo u>. 

\\ hat t'Xaolly doicriinio thi" iiiipoiiaiit pUality is not 
•a^airatfdy kimwii, and tii-' mmIv ivliablt- t>->t ot' the sti’eno-tli of 
a flour is its aetual h,dia\'ioui- lui hakiiiL;'. As this largely de- 
[)'‘uds oil the skill Ilf tile iiidi\ idual. aud the methods he adopts, it 
'■anuot he (‘otisidered an eiiii]'--ly >atts(ae[tiry test, and many 
at tempts ha\'o liet-n made to dei. rmiiit^ tiu* cause of sirengtlu 
and to devise some means by which we might he aide to detor- 
imiie l.ielorehaml how a given flou)' will indiaw,* on baking. 
Several factors !ia\e been >uggested a- being responsible lor 
"treiiglli of flour, siieh as the (plant ity of’ ghueii, tlie cliemical 
*'a 1 ure ol' the ithiten, amounts of' sugar, of mineral eoin^tituenti?, 
'•te., in the flour ; hut so far noiu' of them have piaivided a .satis* 
'actorv solution of tin' prohleni. d he only test that lias pi’oved 
nitisfaetojT in our ('.\[)eriem‘e is the powei' o\ the flour to absorh 
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water — its “ water-absorbing capaeit}’/’ or the amount of wain 
taken up by the Hour to make a hough of the right consist eiry 
for baking. This test, tliough not one that can be carried tnw 
with extreme accuracy, lias, with us at all events, always proviH 
reliable, and the pouer of absorbing water has always bei n 
associated with good baking <juallty. Without asserting th:u 
this test gives the actual strength of the tloui*, 1 do claim thai 
it is tlie measure ot such stiength, and the best proof of 
reliability lies in the fact that all Mr. Fari'ei's strong [lom 
wheats were submitted to this test, and were persisted in oi' 
rejected accortling as thev ga\ e ibnir ot high w ater-absoi-bine 
power or not. 

This (|uality in wheat is to some exleiil alfccted by eiiviinii 
ment. by the nature of the soil and climate, and particulaiiv 
by the nature ol' the weather during tin* liptming period of th^' 
grain ; a hot and dry summer, in w hi(di the grain aftoi' it i> 
formed, is rapidly i‘ipened, always increases the Ihmr-strength. 
It is. however, an inherent (‘haraetei'istic ot' certain varietio>^ 
and soft wdieats, tliougli tliey may become stronger uiuler In a 
and dry conditions, never attain tin- flour strength of the liaiah t 
strong-tiour vaiiety. Fhjur-strengtli is an inherited eharaet' r 
istie, and can lie bred tor just as colour, stiffness of strav. 
stooling, beards, etc., can be- bred foi'. It wamld ap[)ear lliai 
strength and weakness ui’c ^felldeIian pairs, and the breodiiig o' 
strong-tiour wheats hceoim-s. in competent hands, a (-ertaii. 
operation, which can be l eguhited in the same maniu-r as is th'- 
case w'lih other characteristies. 

Strength does not appear to be atfeeted by manm-iiig’, Kveii 
the use ol nitrogenous fertilisers, whieli might lie ex[K‘cted, In 
increasing tlie protein matter, to also inerease the strength. 
a[)peears to have no effect on this ([uality. 

^ rhUciK-ro^i.tenf . — The actual gluten -content of wheat is a 
matter ot less importance thati Hour-strength, VTour-strcnglh 
is almost invariably associated with fairly hii,di gluten-contiii!. 
though tlic rever.se is hy no means tlie (;ase, and some of tla 
Durum wlieats, wdiich rjontain uj* to i!(l per ee-nt. of dry glulm-. 



N’dtk.s, 


,,re ainon- our u'enke.t wheats. It mav .safely be .said tlait 
whilst gluteii-content itself is guide to the tlour-stren<nl,, 
-till, ijctweeii two wheats of the same variety, that one wilT he 
I lie stronger which contains the largest amount of gluten. 

A high gluten-content is an almost invarialde accompani- 

iiieiit to ;i dry aiul hot pei'iod duriiio tlie ripening/ ntaoT*. 

C’o/o///'. — As the demand i'nv stroii---Htmr wlieat has become 
i^reater, the (piestioii ol’eohmi- has assuined less importance. The 
wheats which produce the ilaz/'ling while Hours once in demand 
were not tliose that i^avti lii^u;h >treri,(rtln hut, like the Californian 
and the Austi'aiiaii u Imats, wrre ot a stai'chv nature, giving a 
weak tloui'. 

1 he colour ot tln^ Hour i>, hioi'mdvhi'. by no means a sure 
guide to tin* colour ot thr l)akod loat. d he very wliite Hours 
ottcfi produco a loaf of a dirgy grey colour^ whereas those 
with a slight yellow ringf glvr aiino^t invariably the bric-htest 
loaf. 

As a I'ulo, tho sti'oiig-lloui’ wheat. give a Hour which i.s not 
'O high in colour (not -o wliii'O. and, in ordei' to obtain a wliite 
Hour ti'oin thoin. patiutl pr‘i('i ssi‘< have licmi devised tor bleaching 
tiieni. These* proi-f>s<i's dop-uid. for tic.* ihmsi [lart. on the action 
of nili’ous o\iih‘. 

^^on.\.'^sK> AS .V k'n; TiLmKii. In an article in the March. 
l!Mi. number ot' tlie [ ,'t< .s’.e;o/- Jonrux I. Mv. G. X. 

Martin, (’hcniist. South AtViciUi Sugar J\etinei'ios. Limited, gives 
an intci'o.sting account ot' lii,-> cxpei'icnce with tlio use of mola.sses 
as a fertiii'^or t'or (*ancs. ddic account as given in the author s 
own Words is as follows : 

‘■The experiments were carried out in IStiT, A level piece 
of ground of liomogciicons character was selected ; tlte Held 
divid(‘d into four tapjal plots ; each plot ot same length and 
G’cadth and e(jual ijuaiitiiics (>f cuttings [danted. 

“ IHol Nh>. 1 was cult i vat c<l in the oidinary way, receiving 
Lie Usual h.Ttiliscr as employed on the rest ot the estate — nitrogen 
■''Gbs,, p!)usplu)rh’ acid 70 lbs., potash oO lbs, per acre ; made up 
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of the following' : sulphate of ainiiHuna, dried blood, superpho.- 
phate and sulphate ot potash, 

•'Plot No. II \\as grown with fertilisers as above, bin 
I'eceived in addition niolasso:^ at the rate ot GOO gallons pci 
acre. 

“Plot No. Ill reeeis-eda mixture nf lOO gallons of mola.sst'.s. 
one ton (-.OOtUb.^.) <0 [U'ess e:ike. and 1,000 lbs. ol liagasse ash 
jier acre. 

•• Plot Xo, TV rec eivod nothing. 

"The foiio\ving is the tabulated lesult 




UavH'.s. 


T.I. .uuv 

'i'uie }j<i ,U'Ov 

ni<.t Nm I 

;U'i 

•2 s :5 

ri.aX... IL 


:H t: 

rr.t Nu, ill 

-u > ■: 

:i:rs 

t'l-.t Nm. IV 


17 r 

The nmlasses was ein[)lo\a.' 

d at tile rato > 

>f inn to (inn galloii> 


per acre, being sini[)ly spread in tli(‘ furi'ewv, and a week lO 
fortnight alter s[)readiiig. t!ie planting wa.^ dnu'e The ijuan 
tiry nf molasses pr<)duc^■d on tle^ t.-st it-' did iml alluw for tli' 
whole acreage tn be plaiitv*'! tn la- so sj^ri^ad. A \’erv mark«'d 
ditlereuce cnuld !>* nlis.n'Vfd b:'t\vrcn (ifids (snme time contiguous) 
treated witli molasses and tieMs eulti\ated with tin- Usiiai 
fertdisor. In a good maii\’ coloitifs mnl,a>ses is used as a 
ferti.iser either by s|i}',^^(|iiig on the gi'ound or w ith ii'i igatinn 
water.' 

Similar I'esults are als(? reported to have been obtained b\' 
Mr. Bfummea Itirt'ctoi' of the Station Agi'onomi([Ue, Mauritin-. 
Irom bis i‘X[)erimeiits made in Itifis \1|’ ijoname states in lii^ 
re[)ort tliat ‘‘ tla^ grow th is \ igoi-ous. and t'mit it is an excellent 
way to force a tai'dy plantation, ami that very <ilten it catclie- 
Up and sometimes outgrows eam‘s planted a fc\N- montlis 
previously. 

“ The ( tfect <d‘ molasses is very marked, particularly w iih 
[>lanl canes, but seems still to act on the ratoons as well . . 

I SinToin J 
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Kki'it i]()TT(JX<-, — If] ?ui Hi'tic'lo tjf ihe March number of the 
JoiO'tinl of fl«' nf Atjrfrnlf ,{r<\ Mr. J. IJdale, Instructor 

in Horticulture, Woiof^stm' County (Jouiicilj ;^'ives the following' 
interesting^ accamiit of tin* [)i>;servHtioii of h'uit by bottling:— 
Thoin^h tlie niethod o\' [jrr‘>'0'ving tVe>]i fi'ult by the process 
of bottling has beeui [ir'ictiseb fa' geiieratiojis, it is not yet 


so coiniiion as it hes^.-rves [i> Iv. Ihei'f^ are two reasons tor this. 
Firstly, the [frocess is con.-idorr-b to ijo (lifticult. and secondly, 
there is a <'etieral inj[n‘es-'ieii iliat a ''[jecial and costly apparatu.s 

(or sterilisation i- al.sohuidv nr-eossary. 

With regard to tin* Hr>t poDit. it i> diily iieecssary to say that 
in doineslie wnrk lli-av }b\v tab<> iiim'o ^illlp]e i-r easy to per- 
foian, and any ordinary iiil'dliu'eiit |)<-r>on iiia\' siiueesstully hottle 


fruit. As t<) tlir* stH‘()nd pi a 
and the wl'iter, who eomiin'i 
ihed one. All that i> re:i]l\ 
kettle, or some >)iMiIar vrs'^r 
/;,////<>'. —Tin may b- 
pose, ihrougli aliii'is! any ii 
six shiltings and -ix pi'iie-- [ 
with tho size and ipiality 
decided in'ed'mviKM' Im omI \ 


it. a pa tea it -teailisei' is not necessary, 
l-'m 1 h' it t ling in 190 ‘), lias never 
fripn I'ed a large >aucepan. tisli- 
1 in wldeli wati-r can be heated, 
ubtaiiit’d s|)ecially made for the pur- 
01111: nigia'. at tV<mi three shillings to 
d>iz.ai rnni[>lere. tlie price varying 
,,)■ b-ntle, Many })ersons have a 
- witli ela>:' t'ljw, instead of metal 
" ti'!o ; wluUt 'Uhers prefer the 
„,v..r^-, iir'dises are held in position 


tops, and iikr lie ''•('.’''N o'! 

bottles ill whieh the env, rs, or * 

I.v ■■spi'iii-'" Wlivii r..uiuni- t;i> o:-! ot tbei>iw.-:^u 

I, .OIt.Mv,u..n,!..Tinuth. .uuO, .. trie. win.. m,ce 
.UtanuO, ,„av be u..l.-eiKat..riv until luOteu tin* eOet tvnewnl. 

l,„,i,, ,al,bet .an., wlueh U ..1 -th ..ettlc bn 

rendea'ing them air-tight, • i . 

h is aUselutely es.e.a, .1 that the l-ettlos sboubl be a, .0,00. 

.Vn iinpefl'eetlv-littiii:. tulbe'i- nny et e^-ve.- mb u Ot 

cause Cu.v afte, perlVe, .e.abs.uien : tin. nn,s a, ul covets ^ 

tloo>ov, b, pevOetlv, As this eannet alu.ys 
tlwiv will be an eeeasieiial beille "'hieh m 
This shnuU be use.l at nnee. ei’ il.e eenteuts emptiot 

Ijottle and resterili>tal, 
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Frmt for preHerrnuj.—^Auy fruit may be preserved 

by the bottlln^^ proce.s.s, either whole or sliced. 

Apples, peai.s, a[)Mcots, peaches, limes, sliaddock.s arid lemon.s 
may all be used, though the bulk of bt^ttled fruits consists of 
I lums, go(i.seberries, ehen ies, I'aspberries, loganberries, and cur- 
rants. Plums and goosLl>en ie.s are probably the fruits most 
largely used. Whuii once [properly sterilised, and the bottles are 
.|uite air-tight, the fruit will kec]) for an indefinite period. The 
writer bottled some jihiins, go<jseben'ies, i'aspberries, blackber- 
ries, and currants in TJO:;, and they are quite go(xl at the pre.seiit 
lime. 

7Xe (;.vr fg'.S//ei/yy. — Syrup is not necessary, though many per- 
sons think it is ; pure ^\ate^ i> as suitable as s\’rup, and bein^'' 
more transparent, adds to the beauty rd' the fruit after sterilisa- 
Moreover, a thin >yru[> spoils the natural tiavour of the 
truit without making it sutHeiimt\\' sweet to render fui'ther sweet- 
• ■iiing uniieeessai'y when u^ed. Sugar, therefore, sliould eithei' 
not he used <it all, or it slendd be used at the rate of half a 
pound (and u|) wards) to ono quart ot’ water. Paw sugar should 
not be eui[)loye<l, as it renders the syiiip eluiuly wliite lump 
sugar, h()wc‘ver, leaves it t<j!ei'ably eleai', 

Ifipiooss iffihi Thodegi'ee of ripeness has a consider- 

able etfect on the appoai'aitre uf the Iruit after the bottling 
[Mocess is completed. Ki'uit slmuid he dightly under-ripe for 
bottling, as tile skin does not then so readily break during the 
proees.s of sterilisation ; with ripe Iruit iliis can hardly tail to 
happen and tlie appear.-mce is apt to he sooiled, In tlds respect 
under- nj)e fruit will hear a b.igliei’ tcnipeialiire witnoitt injury 
than the ripe fruit : hut in no ease need tin* teiipH-ratui e (>t the 
water in the kettle rise Ingher than idne f.. and in practically 
all eases 1!)0°F. is siiltieieiii. A thermometer is required to 
aseertaiii the temperature ol llie water, 

ijnaltfjf of' fin. Fr^ni. -The tVnit sliould he sound and without 
>peck or injurv ot any kind. It i> bt'st galiiored dry : but it it 
be damp or wet, it sliould be sterdiseti a little longer. All stalks 
aiul lai'g<‘ calyce.s, as ill the casi of the goosebei ry, sliould be 
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renioveil an>l iViiit <>!’ U4iial -sizo shoulil bo placod in tli.- 
same bottle. Mixed fruit, iari»o and small sizes together in tb- 
same bottle, iloes not sterdise well, and has nut a gunii 
appea ranee. 

Fijh'iiuiln' /)M///r.s'.— This is an important operation, as, if the- 
bottles ai’e imperfeetly HlleT the fruit after sterili>ation will ri>i’. 
and leave a large spaee at the bnitoin without fruit. Many hao- 
expcrioneed tliis in theii’ first attempts at fruit hdttling. A stout 
stick or piece of wnod, about twelvr iuclies in length blunt at 
one end and rather pointtal at tin* other — is very uselid in 
arranging and gently pressing fruit into position in regular 
lavors. 'file fruit .''hould be sebaUod of nearly eiplal size aiu! 
then arrangS'd in tin* bottle sy^teinaticall v. tin* fruit b.ang- 
[iressed into place liy mean> ot tin* stiek when in'eessai'v. Tin- 
bottle should 1m* filled to the top of the ueek, still iwing a littb 
force in [lacking it' reipiisite, 

As the tVuit IS plaeed in tlit' bottles, these inav he filled up 
to within half an iiieh of tho I'iin witli clear water, or syrup iiunb- 
hv dissolving half a pound of loaf sugar in oin* tpiart of watri. 
wlieii they \n11I lie I’eady for >terili>ing. In tin* ease of bottlrs 
with >erew eaps, tin- latter may 1 m* j)laeed on loosely and partly 
screwed down in oi’iler that tln-v nta\' he readdv serewed down 
tightly directly tin* sterili>i!!g pi-t.e»‘>s i> ('(unplet eil. In the ea-' 
<d bottles with ea[)s (eiilier gla>s or metal) and sjirings, those r- 
^uirliig ruhln.*!' rings should lia\ e tli'* ritigs .sot'teimd in hot watt-r. 
the ca[) [ilaeetl on, and thi* ^pi'ing tixeil m position, 

, -~\]\ the eas»- {»f a ])at(nit storiii.^rr the suh>e 
4ueiit o[)erations will var\’ with the kind of a[tpatatus ; hut it 
the homely Hsh-kettle is used, it sbould he deep enough to tak*- 
the bottles U[i to the slnnildor in watei-, A hoiird alnatt tuiedialf 
or threeo[uarters of’ an inch thiek should he [ilat-ed at the bottom 
of the kettle to [)re\eiit the bottles eoming into direct eoiitaet 
witli the kettle, and so eau>ing their In-eakage. and a littb* buy 
should ai.so he [)laee‘d between tin* bottles to [ireve.nt f’i*acture. 
in the absence of hay tliree or tbui‘ folds of paper may he plaei-d 
round eacli bottle. It is ini[)oi’tant to reini’mber that there i- 



.lilferciice ill teiiipcriitui-fc betwofiii the wattr in the kettle and 
liir lic|iiiil ill tile bottles ; if tln^ tfciiiperatui’e of the water has 
I,, ell raised rapidly, there may be as oi'oat a difference as 40' or 
;,o F. The temperature both of the Water and of the liijuid in 
liie bottles should, therefore, la' raised. shnvly i'ather than rapidly 
f'l till* <lesirLMl iDaxiniuni. 

I Ilf caps, i‘ul)l)ci s and spriii'^s, and sc’i-c\\'-tO[js. havhif' been 
[dat'F'd ill [)<>sitioij, ihn bull If s should Ite cow'i'cd in cold water 
u|) t<i the slmuldcr, and l]n‘ k'-ttle placed over the fire or fas, and 
^Tadiially ln’oUL;'lit to a tiniipM'atui'e oi' from to 190° F, 

'flio teinporatiii'o iifeossarv will \arv witli the kind and 
i i[)fm‘ss o!' I Ilf fruit : hut a lownr tf]ij[)eratui'e tliaii 
K. is (|uite uni'(di;d)lf. and a hiylioi' tlian 190 F. or 200' F. is 
iinnfeessai y. 

Iinniediately thf liiylifsl t'-mpf r;itui'u has. been attained, 
ihf kfttle niav l>f partly withdi’.nvn ti‘()ii] the hre, and tlie 
.'frfW-ea[)s slioiikl sfiT.-wfd down as tar as thfV will safely 
e'o. The tfiipif rainro should tlieii lie niaintained for fifteen or 
fWfUty iniimtes at ahniit loo K. in tin* ea>f of small fruits hsueh 
as ytaFstdjfrries, currants. fhcn'i'‘> ;iiid ]'a>}iberries, and at any 
t<‘in[terature lu‘t wt'.-n lO.'O' K, and tlMh F, ftr plums, apricots, 
[ih-aclies, and pear>. in tlf.' cas.' <d‘ rlic latter, forty minutes at 
a temperature of about liiO K. t'' i7o'' F, will answer, 

Sr/’f n'iiHi ihnr,, lit, f-pi,v. -W'le ii sc!'tav-c;i[is are used it is 
iifist iiti[)oi'taiit to keep 'erewiiiL;' tlkin dovii tightly as the 
botilfs cool and eontiaet ; the shglitest acce.^s ot air to the 
iiitei'ioi' ot‘ the bottle mav nulliF' the work. ihei'eh.U’e this kind 
'•1 hotih- reijuires eniistant attenieni during ilif cooling' j'lrocess. 
•'ltd the to[)s must hf constantly sei’cwed d'ovn until contraction 
eoiupleted, 

Exiu^nuivuts, As a result of exiHainumts with plums 

'terdised in screw-top bottles in at various teinpeiatuies, 

’Mvas found that siei'ilisatioii at If'A h. to l<0 t. tor ten 
minutes jirodiuM'd more satisjaetory results than stei ilisatioii at 
1 ‘*0° to 200° F. respiH'tivelv : ai d samjdes are as beautiful in 
ihaamiber, lOin. ,as thev weiv immediately alter bottling. 
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Function of Sckms. kic., in Plants. —In the Annual Rej- 
tor 1010 on the Pro;^o'css of Cheinlstrw issinnl hy tlie (vlietiihvd 
Society, the Aorieultural (hieniistiy Section lias a^•ain Ik.-i, 
written by Mr. A. 1). Hall, k.r.s, He classes as one of the in . st 
siig'gestive |)a[HT-s of tht^ year that published by 11. \\, 

E. F. Armstrong on the action of chloroform ami siniihu 
substances in stimulating enzyme action in liviny structures. Tin 
Armstrongs, using tJuignards method, sho^^ tlnit by placin-^ 
a leaf of cherry lamel in a test tube tognOher with a drop ,,{ 
chloroform, hydrocyanic acid is given otf in a few minutes from ilir 
cyanogenetic gluco.side contained in thr leal’ \bipoui> ..f 
amnKmia, carbon disulphide, toluene, ether a.nd various .alonliuh 
also, have the same etlect and certain other substaiiers 1 i.h\" 
a similar luit less elfect. (iuignard states that the ctfccl <.■!' 
these substances is probalily to induce the glucosidr to trav.-l 
to the enzyme by causing changes in the concentration oi' tli-- 
cell sap. Carbon dioxide can al.>o produce the same dfect t.» :i 
small extent. Tins slight initial excitation may he sutliei. in 
to .set in motion considerable change because ilie hydrt-ex am.- 
acid and benzaldehyde tints produced would extend i]i> 
action. 

iMr. Hall thinks that fnuii theso experiments liglii will 
eventually be tlirown on the pliysiologieal function of many '-f 
the ethereal oils, tei’|HUies and scamts xvhich are secreted hy pla:,t- 
so normally that thoy cannot be without signilieanee. Tht*y al^'" 
throw light <in tlie horticultural pr;ictice which has hecii woi'le d 
out in recent years by wliich plants like lilacs intondrd fui'foreinc 
are exposed to tlu' vapour ot‘ ethei’ for twentvdbur hours or 
Aftei' this process it is found that tlie plants can he forced iiit" 
hlooni a week or ten (lays earlier than would ritluTwisc have b- - n 
possible. As cold acts in the same way by altering tin* coiiceiina 
tion of the cell sa[), xve may also correlate tlie similar acceleraii"R 
of flowering that is induced hy a prehmiuai’y cold storagt^ bet J' 
forcing, and again the well-known fact that potaiots which leov 
been frozen l)ocome sweet through an accumulation (T enzyin'" 
produced sugar. 



XOTE.i, 


315 


A, E. Viiis<iii .sh.nvs tliat (latos whiel. have reached a cevtain 
sia</c of (levclopiiietit cao l,e made to ripen by exposure to 
.■ertain vapours or solutions, practically the .same , sub, stances which 
thf* Annstfoii^s have found t(j be active — (H, K. Annett ) 
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Note on “Work honk isv thk Aekican Kntomolooh ;,h 

KE.SEARC}f ( 'oMMlTTEK. Tllo AfriLMH EntolonloL»-i(‘;il 

Couimitteo \v:is apiioilited in Juite Id09 dy lioni (-ivwr, ii,, 
then Seeretary of State fd)‘ tho Colonies, to [H'omote thr stui;v 
of the insects \\'lueh [)lay so proniiiKMit a part in the spri\i«l : 
disease ainono men, animals and [>lants in Atriea. Sati-siaetoi \ 
progress has alreadv htam made and tlie eolh/ctions ol insrc'. 
I'eeeived from Atriea aiun* beini;' properly ideiitltied and reeonf n, 
are beino' distributed to tiie sehools ot Tropleal Medirin- . 
Cniversities, Museums and othei- Institutions \\liei‘e they at- 
likely to be of value for the pur[)o>r uf tiaiehine or >eieiiiiti.. 
study. Two skilled Kiitonioloeisis are h-auLt employed und"! 
the direction of the (bmmiit tee in Hast and \\ est Alriea. i-' 
[leetivelv, for the pur})ose ot’ interesting iind mstruetm- the liH.,; 
ofHeials in the work and also of eai-ry in;;' out >[)'‘elal inve>tiyati<>io. 
With a view to furtlier the ^^ol■k el’ihv Commit O m-, Mr. Aiidr--.\ 
Cai'iiegie has been pleased to place at its di'^posal a snm 
t:l,000 per annum for a lerin ot' thre'^ ytsars to ih-tray tin- i-'-si 
of sending a few suitably <pialitied young imm to the I nio li 
States to study the [)raetieal ap[ilie itioii> of 'mtomoh^gy m t!i i' 
country. Tiie scheme is likely to be ,»r great vahu* to Iha'o'-: 
Administratis)!! in Africa and elsewhei'e hy providing a body '■! 
well-trained Entomologists availahh- ioi* vmjdoymmil ni li!" 
services of the dilloreiit Colonial (.lo\fa’ninent>. I'ho (’oiimiitt' 
issues <[Uar tell V a SL'ieiititii' Jouiiial i-ntitled thv* Ijidletiii 
P^ntoiiiological Iteseardi ' whieii lia:- been noticed m ^^al■| 
\’ol. VI of tile Agricultural Journal of India. 

With :i view to stimulate lntere>i in, and to ju'oNide laeilitc- 
for, the study oi‘ entomology, the Imperial ('olh^geot SeirC' ^ 
and Technology, ]j<>ndon, lias m^w ina.ijgu rated courses o} Ireiui- ' 
In a speech reade at tiie opening of t]ie>e leetui'cs liOid ('rom- e 
who is the President of tlie Committef*, alluded to the exi>ii!ic 
need in England of pracTieal Held tiaining in the method' -i 
combating insect pests of all kinds, lit* rt'ft‘rre<l in \ery app'* 
ciative terms to Mr. }{. MaxwelM jefVov, Inipm ial Entomolo-,-! 
to tiie Government of India, who during his leave in Eiiglaml ) 
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to clulivi.-r a coiir.s(;ol locLUfe^s fjii a[>[)lied outomolo'av. 
In Ills iiiaa^Lii'al loctin'o Mr. li^droy dwell od the application cF 
I he science of cntoinoloiry t<> ayn'icukurc, coiiiinereo, inedicine 
:iiid sanitation. 11'; [>'nnleMl out that applied eiitoiiiology is a 
,l,-vcl<^pincnt <j{* put'; cnloniidooy and that tliis dovelopinoiit has 
,,nlv recently b'.'eii siiiniilat^al hy tin; iiuineiise importance of 
n'o[)ieal enloinohiyyw 1 1(.* addrd tliai the etamoinic .significance 
hF insects [■(e'^ted not nierrly nu th-.-ii' destructive hahits but also 
Hi their vicldiinr n-elul prodiie:> like hees-wa\, honey, sliellac, 
^ilk, ete. d'here thus a larg'^ field fVji' research and u.seful 
■aork. lie then \\amt nii to (h-.Mjijltr the losses caused to 
I'uhivators bv tin; in''''<'t p' -'ts of i.-otton and citi.d tlie instances 
,)F Sind and tin.' Pniijab w inuv tii'' inli'oduetioM of ii parasite ot 
eoUon lioll-woi'iii did an iiiitn-.n-e amount of good. Reference 
wa< mad- to tin; ravage - a whit. -.mt- oii railway sleepers, and 
urovil in wlnmt and lie- in liot eoanti'ie^, Mr, i.clVoy stated 


th:it in India tin- io.>^ in wli-at Irom tin/ we-wil anioimts to over 
;i million pouiia> .-t-iliim annually and m nce to probably three 
ihHlon tli.'av..,,ic. H.. l:,nOtiv-..M,lhelact tOU these 


pt't an ’1 il 1 oh ' and llial T' inwlial at. 


jiioi) must be iouiule<l 


..I X'u ili hi.tu aiel tlf inmbay locusts : aiul 

tie- aevkin^^nl.le- yea, .Mu.eiihv.Mnne' mean, wumn the 

n-.-n-iMhlheeultlvatn,- ll.-aiiu.l-Wnlh- UTeM ,ini.m-taiiee a 
e.:u-hiu-- latm.-t. an an lin n -l. hv mean, el I.etUte.. le-illeU. 
u,.|e„Urea,llnM,'atna,.u,vnm .In .u mHahle rnmnnan-a, abnm 
nam-Oe. ami nn.eet n-nie., 1 i I in n ivterr. d m the .>yaiihcanee 
..,,„.,.et.as,.ame.-.n,,!,.,.:e.e,nnnn and f dmne.tic ammah 
Mid citial the e\;ini[>le- of malaria, vellow fevm. lilariasis. au >oim 
ida-mnaml sleninnn.n-kne.. Oneh are all lu.veet l.H.nie diseases 
',mr,.,nphas.sed the ,u-ee...,v n, d-velepmn .cent, he and pre- 


ji’ im Hogv. 0)11 an accuiatc 
> ,.f iimeei- eau>ing the losses. 
■.ueoe->lul fighting of the 


migratorv loeii''!" 


gnifieauce 


' t-mive out onioiogy. ( Imu I'nm 



U E ^ ^ L E \^ ' S . 


Alkali J.anli, Two Bi’llktins (ksiliii^' with tln‘ suhjoct nt 
thu reelaniatinn of' Alkali Land have been recently is>;ued hy tin 
Bombay Aobk cltl'kal Dli'aktmem. Tlie nne, entitled '‘Tlit 
Salt Lamls of the Xira X’alley, " No. o!), l)y Messrs- .Mann 
and Tainhane, has refeience in some salty land in tin* Deeenii 
Nvi thill the area irrigated liy the Xira canal. This area im- 
been the subjeet of exaininaticm (Hi se^eral oeeasions : by tin- 
late Mr. E. C, Ozaniie in tlu- eighties. Jjr. Leather in I 
by a euminiltee of agricultural and irrigation otticers in IIU):;. 
and recently by tlie authois of the JLilletin. The imniediatr 
cause ot‘ the trouble is the canal wliieh has caused much water- 
logging : but, as in all similar cases, the damage done is small 
compared with the advantages gained. Tt is, as a matter ot 
fact, very mueli the worst ease of damage due to a canal 
which is knoNMi in India : ai)out \'l per cent, of this irrigated area 
has become mure ov le>s saline, and there is sonie evideiu'e tha' 
the affected aren is slou ly increasing. 

The salts [ireseiit in this land include for ilie most part 
Sodium sulphate and chloride, and magnesium sul[)hate and tin 
land would fall under the American detinitiou of “ white alkali. 
As regards the origin of the salt now present in the land, tin 
chemical examination of the river and canal waters goes to show 
that these are very soft and relatively pure waters, and it is 
concluded that the salts arc largely dei-ived from the soil. 

Experiments ha\'c been made on tlie reclamation of some ot 
this land at Paiidhara, and these have* resulted in showing thai 
by making open drains '1' i\" deep, or such drains tilled with 
branches, at intervals (»f loft, tioni one anothei', across tin 



hevikws. 


319 


luitural (IraiiiHcrc line, uiid which draiii.v empty into major drains 
which run in natural lines of drainage, the land under the Xira 
e.inal, when seriously atiected hy salts, may he reclaimed in a 
very short time. The cost of drains at siieli short intervals is 
naturally higdi : tliose made hy the Agricultural Department 
amounted to almut Ids, iMO per acre, hut, as the authors point out. 
tii(‘ cost \V(niltl l>c coii.sideraljly Ic.-^s. 

The authors make oik* statciuent u liieh i,. an ohviou^s mistake. 
They say “Drains runnin-' >>, iLr Jivrrtio,, tif the natural 
(Irainaoo <j{‘ tiu* land . . mio of little use . ’’ 

It however certain that no systmu of drains which only ran 
.-{-•ross the ]iiU‘s of natural drainage could possihly be elective 
•'ither in tiie I,)occaij or dscwiieic. and as a matter of fact the 
-ystoin of (li’aiiis actually employed in tlic experiments inehuled 
(a) minor di'ains. riiiinino am’oss tie.* dirertixm of natural how. atid 
ib) a niajor drain, running in tim diiection ,,f natural How. into 
wliicli the minor drains miiptied. Tins I'rclaination work must 
l>f o| consulei'ahb' valuc, and >uhsc<jU'Uit leports respectingit will 
l.te of interest. 

Thf hulletin im-ludfS mucli intf-rcstiiiL;' and usehd informa- 
tion rt-gai’ding the nature and ijiiantiiy of ilc- salts in tlie soil 
and m llic dramatic \\ai<n'> winch cannot readily he condensed 
hmv. 

Tin* srciuid Dulb'tin <ui the 'uhjoci of alkali laiKb Xo. 3j. 
'■nlitlcd “ Kalar in Sind. " liy S. 1 Ion(bn'>oii. rders to c\[)eri- 
iiK-nts on the I'celaniation of the alkali laiiil in Sind, In oi'dcr to 
iiiider>taml tin* subject, rcfeia ncc is nocissary to the Annual 
Keports of tho Daulatpur Ht'clamatioii Sintion. ]i>h7-0!f A 
block i»f MMl acres of Kalar (alkali) land l];i> been taken up witli 
tlio (dijc(*l ol dciiioiistrat i no thi' N'alue of naigatioii coiid>iiicd 
with a system of ojicn drains in such land 1 lu* principle involved 
)> of* coui'sr tlir washiiio out of tlie salts ti'oiii tile soil ill part 
down hclow tin* i‘oot -raiiga', m jiarl into the system ot open 
oram>. Hice followed hy eottoii and Kgvjuian clover “ Berseem 
ba\c Ix'en the prim*ipa] erops t‘uiti\ated, and Mr. Ileinlersoit 
'■oiisidmT'd that as a result of 1 h months' work. -00 out oi the 400 
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acres are “sweet/’ The cost of tlie work lias been Ks. 40 |>(?i' aciv. 
Iiieidentally Mr. Heiulorsoii expresses tlie opinion that the a.s.'<i^^i. 
anee of a clieniist in relation to such work i.s not iicces.sary. As 
a matter ot“ fact, it is only after a consultation of l\lr. Meoi^iti s 
analyses of the l)aulat[)ore soil, that a correct a[)[)rcciation of ihi 
nature of the sort of “Kalar which is heino ri'claiined is possih!, . 
These analyses show that the laiul contains a variety of salt-, 
chief amongst wliich is sodium (‘hloi-ide, “ common .salt/' w hich i> 
present to the extent of ‘1 u[) to 3-0 ; (in about half the sainph . 

the amount was le.ss than 'a ) and that sodium carbonate i- 
absent. Moreover, the nature ot' the salts demonstrates that 
the land at Daulatpore is treely permealde to water and tie 
salts can therefore be la^adily wasln-d out. This is by no nh-an> 
always the cast- m “’Alkali land: on this aceonnt drainai:i 
has <tttoii heioi found lor tin.' rcclaniat mn i»f >ueli land. 

(J, W, Lkathki;.) 


ThK AN't'KIXO uK MaKKKI ti\i{])KN (Jliol’S. I h' I )Vi I 

and Shrivell (\diitnii (/o. IhA-r 1 -). Wb- havo rocoivt d ;= 
c<ipy ot this small book wliieli has biMOi wi'ittmi for tho ad 
^’antay■e of marlo't yardfiifos m (irrat Jh itain. Init w bii'h 
would [U'obably be of iiit*u'cst also to o,ai’donci's in India 
Sixteen years aLt'o it was <lteidt'd t<> start rxpennu'iits m 
the value of arliHcial manures tor \'ce(‘tabh-s, d'bo \ini\'ei'sa. 
custom had been to uso only farm ar.d stable maiuirr. wbirh 
were, and are still. u>ed in (jiiantities a-yro^^oit Iny stmie yb foit> 
or more i)er acre per amnim, tlm cost of wbieli is (-stimatofi 
at between LMi and I' “20 pm' acre. In comparison with sud. 
.piantities r,f manure, pln^sphatos, chili saltpetre and |)o(a>]i 
salts have been used, tUid tlie* result show> that lor a majority 
crops, mixture." ()t tliese artificials either alone or in (‘(unbinatior 
with luilf the u^ual amount of farm manure may be used with 
Hd\antage. Ihe outturn is <[nite maiiitamed ainl often inereased 
The co.st <>1 the artificials r>r ai’tihciais jilus farm manure has heel 
from £8 to i:(; per acre,- - (J. W. IjKAThkio) 
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UKhJRT UN THK PkK^KNT Vo.lVnS uK CuTTo.V Ouf/nvATlON 
j-KK.>KNiKh Tu THt: I NTKKNATKjNAL CuXfiKKS.S OF TkoPIC'AL AcRircL- 
ii'iiK, BiaossKLS, Mav PHO. Py rri£ Wyndha)}) K, .Dun<itaiR 
M.A., ll.Om [JuhlislKal dv tho lutoriiRtioRa) A.ssocmtion 

Tropical AyO'icuUurc and Colonial Bevcdopijjent, British 
Scdiuii, Imperial Instiiutc. lajudon, S.W. Price i'-.—This 
iF'port is a ivsuiiic ihe utuifst value, of the Inforrnatioii 
uiiicli \va> su[)pliL:d fi'oin many parts of tlie cotton -growincr 

wui’ld. As it is t!n^ iii’st I'uhlicatioii of the kind fundshiiK/ us 

with a 1‘ocuril of what is inning- dina* with cotton wherever it 
■A rows, it deserves a more d«.,'taiie<l notice than is usiiallv consider- 
td necessary in a I’l ■vitae. The [nililjeation of the complete 
reports is promistMl l;Ui'r on, hut tii'- y^Aieral public will prohahlv 
ifst eoiitfiited w\th tie- pit -fut -uininarv which pri>vides all the 
information actually iS’ijUired. lle^ authm' points out tliat 
Kuropc is still t-ntirfly dep* ndt nt U[)0]i the U, 8 . A, and iii a 
lesser deorev' on Kyy[tl r<n' its ruttofi su[t[)jy. and any sudden 
dioi'tayo »'!' failing t'il' in quality in this leads not only to tlie 
thsloeation ot tie- Indtistiy hut in etniscijUeiiec. also to many 
Iradf e<nnj)lication>. Krttin iho Cniletl State.- of America, which 
IS fortunate cnonyh u* the ln.-st e(|Uip}>ed and most 

(•tiiciout of the agi'ieuiwual doparUncnls in existence, we ha\e 
an cxhausiivf and admiiahh staifnii-nt d' its eotton-yTowino 
niflustrv which i- the A'l'att-t m iln,- wond. There is said to he 
still a vast amount ot land which could lie I'cndcred suitable tor 
<‘<itton ('ultivatii'ti. and it is thmiAht th r. surHciont eoTton could 
he produced in thf V . S. to meet tlie increasing demand for 
at least aimlhej- generation. 

'Htc l)e[)artment ot' Ayrieuitmv r- making- ellorts to obtain 
ioiprovod and cariv niaini iiiy types and also variocics resistant to 
'‘ci-tain posts, (hu’ciul i'X]>e!'inien ts are in progress to determine 
ihc must .suitable manures for pai’ticular soils and etlect of the 
manurial e<>!istitueius on tht' yield ot lint and the (]uantity oi oil 
ni tlie seed. KlVorts are also made to improve the tanner's 
knowledyo' -d' the be>t methods of preparing the soil, cultivation. 
-e('d sideetiun aiid rotation oi crops, As wo thul in Ittdia. the 
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maintenance of (juality of tlie ^‘ood types of cotton at pres* m 
grown depends very largely on the efforts of tlie individual 
fanner. 

In Kgyi)t, ^s•hiell ranks second as a centre of productiui). 
we have also an interesting report from tlie Khedival A^ii 
cultural Society, under which much valuable scieiititic work in 
cotton cultivation is now being done. 

The outlook is not satisfactory, There lias licen a s<‘ri'.iis 
decrease in the average yield per acre and also in tin* «[uality .tf 
the cotton produced. 

Durinu' the last ten years tliert.* has licen a deci't*asc oj -Jii 
per cent, lu the averagt* vield [)t,‘r acre and the decrease has brrn 
coiitinuoLis during the period. 

The precise reason for this is nnt easy to ascertain. \ aiTnu 
authorities attribute it tn tlie ra\ages of the e<>tton worm and 
cotton boll-woi'in : nthei’s to the ahsenee oi seed .^rlrction : 
others again to the exhaiistiim (d’ tlm soil (ollowiiig tin/ custoin 
of growin^^ cotton in rotation biennially instead <d t rieiinially 
as was formerly the cas*,;. 'rin.* problem of avvestiug the ho|l- 
worui has been su(*cessfull\' solved in the I nited Slate." aini 
sliould present no great ddlienltv in lv_:ypt, iiei-orde<i (‘Vid*'!;>-'' 
goes to prove that seed seleeiion ev rai’etully eondueled. 1 li' 
most |)robable cause wliieli has so fai' beem sugg^'sirtl is that tie 
deterioration is caused hv o\n'r watering, a^ miioh inorc wat- ' 
lia.s become availablr to tin- eu!tivatoi'> since tin; t-oiistrin'l ion ■>: 
tlie Assuan Idam and tie. leiiaages on the Nile, Tlie wine'- 
matter is p.) be in\estigalr'd by a (kmiimtt<e to wlinli 
the scientiHe oftieers td the Agi'ieultural Soeiely are t" 
attached. 

The Egyptian (do\‘erniin;nt lias now e‘,stahli>hed an Agneni 
tura! J.)epartment. Had this sti‘[) been taken before, tin/ e\ t' t 
rea.soiis Ibr tlie [)resent dcierioi'atioii m the Eoyjitian iTtip wmilii. 
perhap.s, have been aliseady detii iniiieil. 

The [irobleni <d‘tln.‘ extension of the f'xisting cotton area s 
Hritisli, French and Herman W est Africa is \ erv important ai i 
It is one which [>resents the iliftieiilty ^\e hata- in India, name!^ 
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that the views an.l nee.ls „f a lar-e,. population with conservative 
i,h a.s must be taken into awount. The only solution of the 
.l.ttieulty of course lies in the eieation of Agricultural Depart- 
iia iit.s which will (leuiiotistrate the iiitroiluction of superior varie- 
tirs with the necessary methods of eukivatn.ii reijuired by them 
Much can he done also hy a system .,f huyino agencies which 
will ensure^tlie eailtivator getting a fair price for a superior 
pidduct. llie ehiet scientific prohlem to he solved in West 
Africa IS that ol estahlishiiig a type of cotton suitable to the 
coiiiitry and tlio Kuropoan spiimei. Tlie aeelimatised types, 
as ill India, may ho greatly iinprov.al hy solcetioii and sysUem- 
atie liyhridisatinn. Aeeoiiiits of' sueh work already in hand are 
ti’Miii vai'ious count 

Ill I and Nya>ahiii<l an acclimatised cnttttu of 

American rplaiid lunyr->ta|ilfd ivj),.- i,> b.Miig gradually and 
satisfactorily evoivt'd as tli- .A-fali!i>|jed cotton, Favourable 
vit'ws ar(‘ e\[)ro»cd a- l-t tic- {nosptets nf Sea I>land nUtoii ii. 
several olln-r taiuiitrics : St/a Island, however, ni^'c-'" n smailer 
yif'ld tliaii otlnm nitttms, it i> niMi'e diiticiilt to acclimatise and 
i'c<iuiics -realm- faiv in cnl i i \ at iMii. h is alsn s|tecial]v sensitive 
t't climatic cliaiin'es ami i- yai ( i.-ulai-Iy ^nlijfct to the attacks cf 
in>*'cts. It. h«two\ta', oil* i> -|ih‘iii!id o|t|)nrtniiitie> tor successtu] 
ii\ bridi^al loll witii iiitei ior ei(tii'ti> w iili a \ im\\ td the |>r(.)duetion 
"} an unproved acciiinai is. d !y[io '.niiahh f.>r knutdpeaii spimiin-’, 
in India, ha^ty attenijU’' to int i-dduef f/\otic cottons aiv 
d-oiiied to laiini’r. F\|'d!’imciits. w iiich a!'» hciiyi taken up. will 
a>si.st to dftk-fnniio \\lictlcn it wi'i h.- jii'otitai>le or mtt to iiiti\)- 
'luce sunic o[ those inhf tracts hc\oiid the i-cooiiisod cottoii- 
Ltrowiij^^r areas. 

(ddmt stands lit'xi (o India in point ot‘ production and it 
a coarse, sliort-siaplcd cotton ot’ Indian type. It appears 
tlial the cultivation is cxtendiiiL: and India may. in the near 
h^ture, sullcr from a decreased demand lor the inferior cotton 
'\iiiclt site at [>rescnt exports to (’hina and 

Tln‘ aullior insists on tln‘ vii;d importance of the estahlish- 
lit ami uiainlcnaiice of < iHcieni ayriciihural dc[)artinoiits in 
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tlie count riu.s in whicli cott^ni production is important. He cm.s 
evidence to prove how the ap[)lication of tlie luiowlodj^T (,} 
Entomology, for instance, lia.s been successful in liel[)ing lii,. 
farmer to cope with the bolhweevil, the most serious of allc'oiojn 
pests, riive-stigations also into the life-history of the boll-wuiiu 
in the United States and Egypt have indicated the steps ner. .. 
sary to destroy this insect. 

In the second part of tlu' I'cport tlie author givrs suminair v 
of reports on cotton culti\'ation, 'fhe writeis of tlu'se n-priit- 
were requested to [lay s[)ecial attention to the following 
points : — 

(1) the [n'esent [>ositioii and prospects (»f tin* industry : 

{' 2 ) any special ditlicultics met with : 

(:3l nature of e\[)eri mental work in [irogivss. 

In addition ti) the special repotis whieii ha\T Ix-cn ubtaiii'ii 
accounts of countries from which no special repoi ts were I'cceixcil 
have been prepareil at tie Inijicrial Institute*. The wlcii. 
section will I'cpay careful perusal hv those mliTrstcd m the suh|i-ri 
of cotton cultivation, as it give^s the lat(‘sl infoi'ination eompil-d 
under these three^ heads from practically rNenv cotton ii: 

the world. 

The following are some of the deductions which can h. 
safely drawn fi'om a earet'nl >nidy of this summary : — 

1. Tliere is a general '‘ageuaiess t<» prolit hy tlie <.*xperiei' •• 
gained in other eouiilrie--. notal)iy so in the U. S. A. 

' 2 . That tilt' areas mo«^t -nitable for tin* [U'odiiet ion ■'! 
superior or standard \ai'ieties lia\e been tak*.‘!i up and that otlci 
areas often of enormous j,-xti‘nt whi'-li ma}' ullimritely jcovt- o. 
be equally suitable are debarred for the [ii'esmil by scarcity -'1 
labour, difficulty of tratispurt, or competili'm with nmie i 
immerative oro[)s nr with (nops mort' suited to the gmiius "i 
tlie {leoplc, f)ii the whohg tin; most etaUain methods of impro\' 
ments are attained liy selection of seed from the varieties already 
establislied in the particular tracts as \’aricties foreign to the s il 
are more 8usce[itihle to changes of climate and the attacks '1 
pests. — (G. A. Ga.mmie.) 
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A Gu-aiSii>K KK.)M Tei'hkosia rn;i>UKKA.-A Paper bearing 
(i,. ;il)<>ve title appeanal iti the Sej)teniber ( 1 9 1 0 ) number of the 
.biurnal of tin- Chemical Society. The authors are Mqhuvh. G. 
Clarke ami Slirislj Chamiia Baiicrjee of the Ciiited Provinces 
Drpar'tineiit ot Au’iicuituivv Tep])rosia puipurea, known in the 
wrnacular as “.lun^ii N'il/' is eoinimm in many parts of India 
and (‘s[)ecially in tin- United Provinces where it is often a bad 
wv-'d. Tlie wank was boMun in [nj[i.^ (inishod in England 
iiv Mr. Clarke at tin* l)a\y Faraday Ijaboi'atory o(‘ tlie Koval 
Institution, j.omhm. Tin* aiulmrs show that the leave.s of the 
i.iant eontain about per eeiit. of theii- dry weight (jfa gluco-ide 
wliieh they isolated and examined. 

On hydrolysi> this glucoside gave rise to two sugars which 
At-re I'reognised as rhaiimose and de\tr(i>e i'e.spe(Ui vely and also 
t'* a yelfov ewystAilinr >uhstaiie^e This latter wa.s. from its 
nr-tperties and ii'oni analys»'> of its deiavatives, sliewn to hr 
guercetin. 

(.,) Here* ‘tin i> a .-uhstaiier fur which tliei'e is a commercial de- 
mand as it is ust-d to a eonsidr] able extent in tin* dyeing industry, 
rile }>iant does not eontain iiidieaii oj' other .substance yielding 

indiga. -( 11 , E. Annkii' i 

*■ Cank Sk.ai: " nv Non. 1 )KKi:i:. -Tlie attention given in 
i'e'i*ent veai’s to sugar [ireiduet ioii from Ixith the Chemieal and 
Ihologi(*al sides has result rd in a large amount ot work which 
has modified manv of oui' theorii s coiu‘< ruing the culture ot 
"iigar-caiu' and tin* itiaiiiifaet m e ot' sugar. The literature oi 
this suhjcct is now (‘xteiisi\e and it is lieyotid possibility tor 
inaiiv ot th<<si‘ migaged in ''Ugar lab(n\atories and factories, very 
'•itmi 111 I’emott* coinei's i^f the world, to have access to more than 
a very small [loiuion of it. 

In “Cane Sugar bv Noel Uccrr the reader is able to obtain 
an o.xcellent gemu'al idea of the lines u[H>n which recent work has 
j’i'ococdcd amt t licit' praelieal applieation. as well as the methods 
'’t inaiiufacturi' used in u[etouhut factmdos, I he autlior is well 
Clown as a Sugar technologist and his experience in countries ot 
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wicielv variant character has ^hvon liiiii a broad vi«nv of tli- 
salient points id the industry. 

Nowhere more tliaii in India has the need been felt ior a 
book of this kind, but it must be a matter of some re;^oci to 
Indian readers that this country growing over two million arir. 
aniuiallv comes in Ibi' such a small share of attention. It is;i 
striking reminder ot the undeseloped state of tlie industiy. Init 
it is hoped that material may ht' fmaheoming to reim dy iliis 
defect in future editions. 

The ai'rangement of the i)o()k is good, hnt as tin* author hav 
givou e<nisi(hM'able spaco to tlo* hotatiy and [)athology «d tho ran-’, 
a chapter might \cry wo]l lu* added, giving a nioro dotailtMi 
account of the woik that has hem doito on tin* improvemoni nf 
tiie varieties id‘ oano l>v ci’oss-t'ei'tlIi/.ati(»n and sek‘ctioii. instoad oj 
dividing it into [lai’agrapli.-' on '• Sports " and " Soedling (kun-s in 
Chapter TV under the hoading of \kii-ietios (d Cano" and a 
paragra[)h on ■■ (.duMnical Soloction " in (.'hapter \MII inakr 
Husbandry." 

The subject is (jt‘ inumaiso iiiipoi’tanco to the industry ami 
much time has l)een dovotod to it by tho o\peit.s in Java and tin 
West Indic's, notably in tho foiinoi' countr\- ^\)lel'e (be litoranm- 
in the Dutch language is not oa^ily aoemsihio to Knglish ro,adf)->. 

In tho Cha[)ter on Sugaromn.' Soils (Chaptor \ ). llr 
chemical analys^js nt' rypioal soils oi'sonio oano districts an* giv. a 
and critically disfussod. It is [)oifitod oni tliat t]]o wator-ivt.-iin- 
iiig power of tho soil and othri- faetoi's dopciiding <m tin* mecliaii- 
ical condition aie of tiist importanco. hut onlv ono iucomipb!' 
example is givoii of tin* mechanical composit ion, although tbi" 
is known to afford (Mjua! ij not moro valuald** information than 
chemical analysis ijy tlie oMm- motlmds. 

There is abimdanco of matoidal in tlio litoraturo for iht 
chapter on tlie* ‘’Manuring of tie* oam* ’’ ((Jhaptor \M) and di*- 
author is to he c<mgratiilatod on tin* manner in which In* ha- 
placed it bfdbri‘ Ids read(;rs. This (*haptor wldeli rontaii • *' 
detailed de.scription of the im[)ortant oxp^jririnnits carried otn m 
the We.st Indies uinier the auspices of the Imperial De[iartiie nt 
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,,l Agriculture, will prove one of the most valualtle to East 
lielmii remler.s wlimv tlm suhject of niiuiuriiig is I.eeoming more 
discussiMj rvery yt/ar. 

It is iiiten-stiiiM' t.» i!ot<‘ tliat thr West liidiati workers, as 
t!it‘ result of luany years experiiiieiits, ]ia\'e a[)|)Hrently succeed- 
ed in staiulardisin^y as fai' as tlie soils of those Islands are 
c.aicerned, tlie empii'ical citric acid method of Jjyer of deterinin- 

tin' available plant fotal (jia^^O; jS). 

The statement on jiayo* 7! tliat “ nilritication is essentia, 
tff the assimilation of iiitioyeii by [>]aiits must now be abandoned 
ill tlie para^^O'aph (h-aliiiLC \^■ith tin- choice of nitrogenous manures, 
iiiiydu load the reader to hidieve that it i> no loiige]' consielercd 
neecssary to jiromote nitritieation i>y suitable cultivation. 
Althougli it lias he(*n d»‘m>mstrated that plants can assimiiate 
ammonia under special condition^ and use it to build up their 
[noteiii molecule, it is still a faet that erops thrive best on soils 
wiierr' nitritieation is acti\'e. 

The paragi-a[)h on “ Hacteuda in relation to the Soil " in the 
>anic chaptei’ ('oiitain> no relei'eiice to tlie very iinportimt re- 
searches of Husse'll and his e'l-wirkei's at ]\othani>ted on the 
bacterial tloi'a <»f the sibl. 

India ha> a yioeit deal t" learn t'roin other countries 
about irrigation, ami the Indian ryot i> a master in the art oi 
etiHserving moisture. The eha^it'U' on this and tlie husbandly 
ofiiu'caiie, whicli refers exelusivrly [n the cultivation of the 
varieties \ve call “ Pauiula in tins (Miiiitiy are peiliapsnot ot such 
Ltviieral interest a> the rv'st of tiii- hook to tlic average Indian 
ivader \\'lio grows t'o]' the piaaliict tmi ot sugar the thin I kh 
and “ (huina \ arietirs wliieli demaial tpilte ditlereiit treatment. 

Thesv' chaptei's. howevei’, eontaiii some interesting informa- 
tion and ligui'es on the vield of sugai’ and on the method.s used in 
dillcrent parts of the world, ami we, in this country, compare ivith 
a''louishmeiit tlm 2O,0O0 Ihs. ot sugar per acre ot the Hawaiian 
idamls t<) the ’J.OOO to Ihs, we are aceustomed to here, 

Tht' latter [>u’t of the hook deals with the lactoiv and a 
cli ijiter is devoted to the discussior; ol each process. Chapter XI 
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deals with the extraetiun of juice hy the mills, and the i!ii[H)rt,-itit 
question of increasing the total extraction of sugar by the various 
methods of saturation are worked out. There is a misprint m 
the formula on page 20S. As it stands, it i.s e(jual to oinn ii 
should be 

In this country where the cultivated canes eariA' a lif^h 
percentage of fibre, the (|Uestion of increasing the total extiai 
tion of sugar by satui’ation is a very important one. Thefv o 
no doubt that tlit' single dry crushing of the “rkh” aiii} 
■‘Ganna*' canes, as almost universally pi’actised in India. le;n.'s 
consivlerably more recoverable sugai* in the canes tinin is gener.il 
ly thought to be the case, Xo advantage is gained, as far a^ 
actual extraction or sugar is considered, bv replacing ihi‘ lint • 
roller l)ullock mill by the smaller type of steam-driven mill.-, 
unless saturation in some foian is pro v ideal f{)i'. 

The concluding cha[)tei's on evaporation, concentration {Oal 
the tiual processes in the proLluction of th** different grades of sugai 
are well [Hit together ; and the c]ia[)ters {lealing with lalMU-atorv 
work contain a full descri[)tiou of all tlm modern imuhods iC 

analysis. 

riie diction is at times a little sti’aine‘d. forinsiaiiee tin,* leiiii" 
’• haliophile and calcio[)hile " miglit with advantage I.m* o 
placed by moia^ work-a-day ex[)i'(.‘ssions. but as it stands, 
book will be a valuable addition t(» the libi'ai'v of iho up-to-dao 
sugar factoiy and plantation --(G, CTarkk ) 

i 

Till-: OkKICIAL TkXT Ijn(jK (0 KoVCTIAN AoiCli lI.irKK is 
Cfjmpleted by the recent issue of \bd. II. Tlie Kditors ai' 
Messr.s, G. P, Foadon, Sr.'crctaiT. Gem l al Khc‘div.i! Agi i^adtur.e 
Society, and h . f [etcher, recently Prmcqra], School otGVgricuItur' - 
Giza, and hefore tliat l)e[Hity Director of Agriculture, llomh;o 
Presidency. Vol. I contains [ireliminaiy articles on Soils airi 
Maiiure.s, etc., and tlirce valuable contriluititais by I». I^ang And* ! 
>on. Director (d the Aboukii’ Keclamation Company Alcx.andrir 
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lie is head of the eijitjpHiiy wliieh Ikis .siVMM^ssf'ullv reelaitned 
1 1)6 site ()l the eh I salt lake <>f Aljoukir. These comprise 
Irri^^atien and Drainage, Kann iinpleinents oC Irrigation and 
[jarui Kecla I nation. It is mi a system similar to that outlined in 
this latter article that the Doulatpur Keclaination Farm in Sind 
i> based. 

The second and hnal \ olame eonsists ul artiedes on t'ann 
('r(>[)s, rotations, fruit and vegetables, farm pests and farm live- 
stoedv. The eliief article in tiie l)ook is that on cotton by 
Mr. G. Foadeii. 

In Hgypt tle^ annual production of cotton is about I 10th 
I hat of the Giiitod States and about A the average Indian cro[>. 
The vield [)or ivn'r is high, hut for various reasons is .■steadily 
diminishing, being alnnit 4<Mjlbs, lint cotton per acre. This 
eomparos with an average ot 20 U lbs, in the United States and 
ie-ss than tuOUis. in India Tln^ Agricultural position of Egypt 
and the prosperity ot tho Egyptian cultivator is based on the 
• juality of tho tiiir-* [nodiKa d : tho production of high grade 
cotton has been in the pa^t almost an Egyptian monopoly. 

Mit-Alih oi' Eovptian brown, t'oriiis the great bulk "f 
the crop and is haialier than Abassi which is the only 
white cotton grow n m Eevpt, In genera! the ’ tellah takes 
tin* greatest eare o\a‘i' his cotton, the land is ploughed and 
ridged after hersemn, sown by iiaiui. thiimod and constanth hoeil 
till the plants meet in the I’ow. In the south it come.'' e\ti\ 
three years in tli.' |■.ltatioll. but eii the coastal lamls of the north 
if <'oines evtu’V second year. 

Among the eei'eals mai/e is tliJ chief In^t weather crop with 
a smaliei’ area of sorghum i" cultivated in the salt laiul. 

of tho Delta, also a tiU-day variety is. u>ed to *• sweeten the 
grouml and is often grown as a catch ero[) between the main 
cold woathei’ and hot weather crops. W heat, be.ms and baile\ 
are the eohl weather grain crops. In I pper Eg\pt these ciops 
are grown on the ‘ basins (ec.. large ‘ bunded aieas of laud tloo 
cd on the rise of tlie Nile), the seed being often broadcasted m 
the wet ‘gup’ when the river goes down, oi ^ chojipe 
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wheat (aiul to losis extent l>aiiey) stfaw is almost as valuahlt* is 
the o*i'aia : it is the iiiiivei’sal lotlilei’ toi' all animals in ni 

the hot weather ami often sells at I' I per iNimel load. 

Siiuarcane is o;i’()wn in some distriets of Upper l\iiypt ami 
little in Lower Lgypt ; it takes tlu' place of cajtton and is g**))' ! 
ally i>-i’own under the encoiiragemeut of om* of the lar^e sn^ai 
making com[)anies to whom the {adti\at«jrs sell their cam*^. 

There is a large area under garden and fruit ami vegetabh ^ : 
the latter consist largely of cucuihits and onious. Fiuit cult no 
is e\ce[)t gi'a[)es and dates. 

The otlie r erojis are nt' minor importance oxcept hersiM th 
(Tritolium alexaiidrium). This is the baekhoue o!“ Lgvptiai: 
agriculture and it renders possibh^ thr mtmisive euhi\‘atlMii 
[iractiseri, where crop follows rroji in taidh^ss succession. L 
[iraetically forms the solo food of all live-stiK-k from Xoveinh.- 
to June. (_)ut ot a million aeri'> ot eulticat»‘d ground m Kg\'['i 
lyirdllioiis are sown down to bersreni oiieh \a.'ar. It is t;ir 
superior to Iucl'I'iio for tin* cultivators pu!“[)osc fur Unj folluu 
ing reasons : — 

1 . It is pui'oly a cold weatlno' rotation i-i-op and dors ii"i 
talo- tlu.^ [>lace of any nion^yv -making ero}), 

ill givt‘ tlirrr euttiiigs brtoi'e the first cut of lueuMi'' 
Could be taken, 

It will grow 0)1 >iilt land if ph.-nty of wat^r and dr'aiiiac^ 
is available. 

hour varieties ai’<e mentioned in tin* book, but the basiii 
beisocmsai'e looked on moio or loss as wo/eds m Lower figvpi 
Seed for use in India shouhl br* (drained from the salt lands "i 
tlie extreme north. 

A .section is contributed by Mr. J. fS, d. Me(mll on faiin 
animals. <irk cattle as compared witli many Indian breeds an 
mixed and [)atchy and show no signs of any fixed bi( ed. dle y 
are often of gfxjd si/^e but are very e\[)cnsiv('; is comin"': 
for a good bullock. 

The article on insect [)ests is interesting. Cotton boll-woi ie 
is a terrible scourge and in an average yoar the loss due t*' it 
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,.,|,iHoach.;sa,Milli,mpnu.Hls The ,oito„ wona which 

...as (lie foliage ,s also a serious pest. It is .specially bad 
the Nartli where ,n a had yoar as much as half the crop 

'•■'tt'''‘-.h''ewers were eompelled hv .special 

I.Uisladoi, to pick oir the leaves on whiel, e«ms had been 
i 'l'l '"'<1 I" them under pain of T' heavy fine 

This has resulted in a very general improvement. There are a 
HUiiiher (d other pe>ls as cotton aphis, cul worm, staincr, weevils 
and stem hoier.e. Spraying an.l siieli metlmds are not considered 
l-a-iblc on a hnn' scaln to .-omljHt pt-ts. 

The hook on the whole is of great intere.st to India, e.spc- 
eially to th.' canal -irrigated tracts. > Iwing to the method of its 
preparation thei r- i> some o\ ei l.-ipping and tlie Kditoi s state tliat 

' i' I'teseiited a^ a o-ries of detached eoiitiihutions for 

whi.-li the writers :iie per.onallv r, gH,iish.|.'. — if; HnMaaisoN ) 
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aiiA lollowin;: <l.i\ ' ^itth .\ pi 

l'i,..veain- „i th.- ToMoi ot Aei: ■ 

' ii'i fol !o« 1 11^ *i.i V ' " If ii A I p’ 1 1 i 

til' la 111 Cm ro iiliiiii f'O I'l ■ > hi i o 
1^1 it nil tin*. Ill'*'' rii>.«’ A' \ 

Th ' .1 ./< /< /</'orn/ J lit 

\MtIi hel<i .Uol o Ii.i.’ti 0,,11'X. I’O. iv 
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spy, Hv- 
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.V_i, ..r ;i A I '^■i;c■_'’■x .lx lo i.nnmet.'i’Hi by tlie Ho.U’il nt 


A \ ■) '(’..ilinj "nii xulijeet> eoiiiicetOi' 

. Mil pi. 11 ,!' m i tr .px. ■’ ilx, manntt'x. tnefhO'.is f’f (Mihiva 
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or 7d, 
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Potanist. I’l ice, As. 4 ur ti^/. 
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No. Isi. Ileport fin tlie Ontbipak of lllistei Pli:;hf on 'I'ca in the D.irjeeliiig Dish; t u. 
},y w, M, K \K, M. V., r, so Price. Ke. I or U, li-/. 
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